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K 45821 04/22 See ECO for contents of change
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Your New Advanced Data Analysis Monitor (WM-100A)
Shipment Contains the Following Items:

1. WM-100A Processing Module
2. WM-100A Sensor Module
3. Computer Monitor & Mouse
4. Ship Kit # 4-81198-01 which includes:
Amada Weld Tech Part Number Description
205-339 A.C. Power Cords, Monitor, 1 each
205-129 A.C. Power Cord, Data Processing Module, 1 each
525-065 Power Supply, 85 — 265 VAC, 1 each
205-337 Shielded Data Cable, 100 pin D-Type, 1 each
205-338 Shielded Data Cable, 68 pin D-Type, 1 each
250-776 Connector 8 Position, 5.08 mm spacing, 2 each
250-781 Connector 14 Position, 5.08 mm spacing, 2 each
4-35670-01 / 4-35670-02 Voltage Pickup Cables (Standard / Power Supply)
MB-400K Toroidal Coil, 1 each
250-829 Connector 16 Position, 5.08 mm spacing, 1 each
4-41912-01 USB Drive, WM-100A Operator Manual [990-879], 1 each
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CONTACT US

Thank you for purchasing the Amada Weld Tech WM-100A Advanced Data Analysis Monitor.

Upon receipt of your equipment, please thoroughly inspect it for shipping damage prior to its installation.
Should there be any damage, please immediately contact the shipping company to file a claim, and notify us
at:

AMADA WELD TECH INC.
1820 South Myrtle Avenue
Monrovia, California 91016-7133

Phone: (626) 303-5676
FAX: (626) 358-8048
E-mail: info@amadaweldtech.com

The purpose of this manual is to provide the information required for proper and safe operation and
maintenance of the Amada Weld Tech WM-100A.

We have made every effort to ensure that information in this manual is both accurate and adequate. If you

have any questions or suggestions to improve this manual, please contact us at the phone number or
addresses above.

Amada Weld Tech is not responsible for any loss or injury due to improper use of this product.
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SAFETY NOTES

A DANGER

e DEATH ON CONTACT may result if you fail to observe all
safety precautions. Lethal voltages are present in the Power Supply.

e Never perform any welding operation without wearing protective
safety glasses.

This instruction manual describes how to operate, maintain and service the WM-100A, and provides
instructions relating to its safe use. Procedures described in these manuals must be performed, as detailed,
by qualified and trained personnel.

For safety, and to effectively take advantage of their full capabilities, please read these instruction manuals
before attempting to operate weld heads and power supplies.

Procedures other than those described in these manuals or not performed as prescribed in them, may expose
personnel to electrical shock or burn hazards.

After reading these manuals, keep them for future reference.
Please note the following conventions used in this manual:

WARNING: Comments marked this way warn the reader of conditions which might result in immediate
death or serious injury.

CAUTION: Comments marked this way warn the reader of conditions which might result in damage to the
equipment.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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LIMITED WARRANTY

GENERAL TERMS AND CONDITIONS FOR THE SALE OF GOODS
1. Applicability.
(a) These terms and conditions of sale (these “Terms”) are the only terms which govern the sale of the goods (“Goods”) by Amada Weld Tech Inc. (“Seller”) to
the buyer identified in the Sales Quotation and/or Acknowledgment (as each defined below) to which these Terms are attached or incorporated by reference
(“Buyer”). Notwithstanding anything herein to the contrary, if a written contract signed by authorized representatives of both parties is in existence covering
the sale of the Goods covered hereby, the terms and conditions of said contract shall prevail to the extent they are inconsistent with these Terms.

(b) The accompanying quotation of sale (the “Sales Quotation”) provided to Buyer, and/or sales order acknowledgement (“Acknowledgement”) and these
Terms (collectively, this “Agreement”) comprise the entire agreement between the parties, and supersede all prior or contemporaneous understandings,
agreements, negotiations, representations and warranties, and communications, both written and oral. For clarification, after the Acknowledgement is received
by Buyer, the order for Goods is binding and cannot be cancelled by Buyer for any reason and the full purchase price amount set forth in the Acknowledgement
shall be due and payable by Buyer to Seller pursuant to the payment schedule set forth in the Acknowledgement unless otherwise agreed to in writing by Seller.
All terms and conditions contained in any prior or contemporaneous oral or written communication which are different from, or in addition to, the terms and
conditions in this Agreement are hereby rejected and shall not be binding on Seller, whether or not they would materially alter this Agreement. These Terms
prevail over any of Buyer’s terms and conditions of purchase regardless whether or when Buyer has submitted its purchase order or such terms. Fulfillment of
Buyer’s order does not constitute acceptance of any of Buyer’s terms and conditions and does not serve to modify or amend these Terms. Notwithstanding
anything herein to the contrary, all orders for Goods must be for a minimum purchase price of $100 or such orders will be rejected by Seller.

2. Delivery.

(a) The Goods will be delivered within a reasonable time after Seller provides Buyer the Acknowledgment, subject to availability of finished Goods. Seller will
endeavor to meet delivery schedules requested by Buyer, but in no event shall Seller incur any liability, consequential or otherwise, for any delays or failure to
deliver as a result of ceasing to manufacture any product or any Force Majeure Event. Delivery schedules set forth in the Acknowledgment are Seller’s good
faith estimate on the basis of current schedules. In no event shall Seller be liable for special or consequential damages resulting from failure to meet requested
delivery schedules.

(b) Unless otherwise agreed in writing by the parties in the Acknowledgement, Seller shall deliver the Goods to Seller’s plant in Monrovia, CA, USA (the
“Shipping Point”) using Seller’s standard methods for packaging and shipping such Goods. Buyer shall take delivery of the Goods within three (3) days of Seller’s
written notice that the Goods have been delivered to the Shipping Point. Buyer shall be responsible for all loading costs (including freight and insurance costs)
and provide equipment and labor reasonably suited for receipt of the Goods at the Shipping Point. Seller shall not be liable for any delays, loss or damage in
transit.

(c) Seller may, in its sole discretion, without liability or penalty, make partial shipments of Goods to Buyer, if applicable. Each shipment will constitute a
separate sale, and Buyer shall pay for the units shipped whether such shipment is in whole or partial fulfillment of Buyer’s purchase order.

(d) If for any reason Buyer fails to accept delivery of any of the Goods on the date fixed pursuant to Seller’s notice that the Goods have been delivered at the
Shipping Point, or if Seller is unable to deliver the Goods at the Shipping Point on such date because Buyer has not provided appropriate instructions,
documents, licenses or authorizations: (i) risk of loss to the Goods shall pass to Buyer; (ii) the Goods shall be deemed to have been delivered; and (iii) Seller, at
its option, may store the Goods until Buyer picks them up, whereupon Buyer shall be liable for all related costs and expenses (including, without limitation,
storage and insurance).

3. Non-delivery.

(a) The quantity of any installment of Goods as recorded by Seller on dispatch from Seller’s place of business is conclusive evidence of the quantity received by
Buyer on delivery unless Buyer can provide conclusive evidence proving the contrary.

(b) Seller shall not be liable for any non-delivery of Goods (even if caused by Seller’s negligence) unless Buyer gives written notice to Seller of the non-delivery
within three (3) days of the date when the Goods would in the ordinary course of events have been received.

(c) Any liability of Seller for non-delivery of the Goods shall be limited to (in Seller’s sole discretion) replacing the Goods within a reasonable time or adjusting
the invoice respecting such Goods to reflect the actual quantity delivered.

4. Shipping Terms. Unless indicated otherwise in the Acknowledgment, Delivery shall be made EXW (Incoterms 2010), Shipping Point, including without
limitation, freight and insurance costs. If no delivery terms are specified on the Acknowledgement, the method of shipping will be in the sole discretion of
Seller. Unless directed in writing otherwise by Buyer, full invoice value will be declared for all shipments.

5. Title and Risk of Loss. Title and risk of loss passes to Buyer upon delivery of the Goods at the Shipping Point. As collateral security for the payment of the
purchase price of the Goods, Buyer hereby grants to Seller a lien on and security interest in and to all of the right, title and interest of Buyer in, to and under the
Goods, wherever located, and whether now existing or hereafter arising or acquired from time to time, and in all accessions thereto and replacements or
modifications thereof, as well as all proceeds (including insurance proceeds) of the foregoing. The security interest granted under this provision constitutes a
purchase money security interest under the California Commercial Code.

6. Amendment and Modification. These Terms may only be amended or modified in a writing which specifically states that it amends these Terms and is signed
by an authorized representative of each party.
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7. Inspection and Rejection of Nonconforming Goods.

(a) Buyer shall inspect the Goods within two (2) days of receipt (“Inspection Period”). Buyer will be deemed to have accepted the Goods unless it notifies Seller
in writing of any Nonconforming Goods during the Inspection Period and furnishes such written evidence or other documentation as required by Seller.
“Nonconforming Goods” means only the following: (i) product shipped is different than identified in Buyer’s Acknowledgement; or (ii) product’s label or
packaging incorrectly identifies its contents. Notwithstanding the foregoing, for shipped Goods that require field installation, the “re-verification” terms in the
Acknowledgement shall apply and for custom installations, the inspection and verification shall take place at Buyer’s site immediately after the installation is
completed.

(b) Seller will only accept Nonconforming Goods that are returned under Seller’s Return Material Authorization procedures then in effect (“RMA”). Buyer shall
obtain a RMA number from Seller prior to returning any Nonconforming Goods and return the Nonconforming Goods prepaid and insured to Seller at 1820
South Myrtle Avenue, Monrovia, CA 91016 or to such other location as designated in writing by Seller for the examination to take place there. If Seller
reasonably verifies Buyer’s claim that the Goods are Nonconforming Goods and that the nonconformance did not developed by use from Buyer, Seller shall, in
its sole discretion, (i) replace such Nonconforming Goods with conforming Goods, or (ii) credit or refund the Price for such Nonconforming Goods pursuant to
the terms set forth herein. Notwithstanding the foregoing, the only remedy for Nonconforming Goods that are custom systems is repair (not refund or
replacement). No returns for Nonconforming Goods are allowed after thirty (30) days from the original shipping date.

(c) Buyer acknowledges and agrees that the remedies set forth in Section 7(a) are Buyer’s exclusive remedies for the delivery of Nonconforming Goods. Except
as provided under Section 7(a) and Section 14, all sales of Goods to Buyer are made on a one-way basis and Buyer has no right to return Goods purchased under
this Agreement to Seller.

8. Price.

(a) Buyer shall purchase the Goods from Seller at the prices (the “Prices”) set forth in Seller’s published catalogue literature in force as of the date of the Sales
Quotation. However, the Prices shown in such catalogue literature or any other publication are subject to change without notice. Unless specifically stated to
the contrary in the Sales Quotation, quoted Prices and discounts are firm for thirty (30) days from the date of the Sales Quotation. Unless otherwise stated,
prices are quoted EXW (Incoterms 2010), Shipping Point. Unless otherwise stated in the Acknowledgement, if the Prices should be increased by Seller before
delivery of the Goods to a carrier for shipment to Buyer, then these Terms shall be construed as if the increased prices were originally inserted herein, and
Buyer shall be billed by Seller on the basis of such increased prices.

(b) All Prices are exclusive of all sales, use and excise taxes, and any other similar taxes, duties and charges of any kind imposed by any governmental authority
on any amounts payable by Buyer. Buyer shall be responsible for all such charges, costs and taxes (present or future); provided, that, Buyer shall not be
responsible for any taxes imposed on, or with respect to, Seller’s income, revenues, gross receipts, personnel or real or personal property or other assets.

9. Payment Terms.

(a) Unless otherwise provided in the Acknowledgement, if Buyer has approved credit with Seller, Buyer shall pay all invoiced amounts due to Seller within thirty
(30) days from the date of Seller’s invoice. If Seller does not have Buyer’s financial information and has not provided pre-approved credit terms for Buyer, the
payment must be made in cash with order or C.0.D. in US dollars. If Buyer has approved credit terms, the payment may be made by cash with order, wire
transfer of immediately available funds, or check in US dollars. Certain products require a down payment. Any payment terms other than set forth above will
be identified in the Acknowledgement. Notwithstanding anything herein to the contrary, all prepaid deposits and down payments are non-refundable. If a
deposit is not received when due, Seller reserves the right to postpone manufacturing of Goods until payment is received. Seller will not be responsible for
shipment delays due to deposit payment delays.

(b) In Seller’s sole discretion, Seller may access Buyer interest on all late payments at the lesser of the rate of 1.5% per month or the highest rate permissible
under applicable law, calculated daily and compounded monthly. Buyer shall reimburse Seller for all costs incurred in collecting any late payments, including,
without limitation, attorneys’ fees. In addition to all other remedies available under these Terms or at law (which Seller does not waive by the exercise of any
rights hereunder), Seller shall be entitled to suspend the delivery of any Goods if Buyer fails to pay any amounts when due hereunder and such failure continues
for ten (10) days following written notice thereof.

(c) Buyer shall not withhold payment of any amounts due and payable by reason of any set-off of any claim or dispute with Seller, whether relating to Seller’s
breach, bankruptcy or otherwise.

10. Intellectual Property; Software License.

(a) To the extent that any Goods provided under this Agreement contains software, whether pre-installed, embedded, in read only memory, or found on any
other media or other form (“Software”), such Software and accompanying documentation are licensed to Buyer, not sold and shall remain the sole and
exclusive property of Seller or third party licensors of Seller. Seller grants Buyer a non-exclusive license to use the Software solely as provided in and in
connection with the use of the Goods in which such Software is contained and in accordance with any applicable user documentation provided with such Goods
and subject to the provisions of this Agreement. Certain of Seller’'s Goods may include third party software such as computer operating systems. Licenses to
such third party software are subject to the terms and conditions of any applicable third party software license agreements. Unless identified in the
Acknowledgement, no license is granted by Seller with respect to such third party software products that may be provided with the Goods (if any). Seller makes
no warranties regarding any third party software that may accompany the Goods or otherwise and such software is explicitly included in the definition of Third
Party Products below.

(b) Buyer shall not copy, modify, or disassemble, or permit others to copy, modify, or disassemble, the Software, nor may Buyer modify, adapt, translate,
reverse assemble, decompile, or otherwise attempt to derive source code from the Software. Buyer shall not transfer possession of the Software except as part
of, or with, the Goods, and each such transfer shall be subject to the restrictions contained herein. Buyer may not sublicense, rent, loan, assign or otherwise
transfer the Software or documentation, and Buyer shall retain on all copies of the Software and documentation all copyright and other proprietary notices or
legends appearing therein or thereon. Seller may terminate this license upon written notice for any violation of any of the terms of this license or any material
breach of any provision of this Agreement. Buyer shall immediately discontinue use of the Software upon any termination of this license or Agreement. This
license shall terminate upon any termination of the Agreement.
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(c) All patents, trademarks, copyrights or other intellectual property rights embodied in the Goods, including without limitation the Software, are owned by
Seller and its licensors. Seller and its licensors retain all right, title and interest in such intellectual property rights. Except as expressly set forth herein, no
license rights or ownership in or to any of the foregoing is granted or transferred hereunder, either directly or by implication. ALL RIGHTS RESERVED.

(d) If Buyer is the United States Government or any agency thereof, each of the components of the Software and user documentation are a “commercial item,”
and “computer software” as those terms are defined at 48 C.F.R. 2.101, consisting of “commercial computer software” and “commercial computer software
documentation,” as such terms are used in 48 C.F.R. 12.212. Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227.7202-1 through 227.7202-4, all United States
government Buyers acquire only those rights in the Software and user documentation that are specified in this Agreement.

11. Installation and Other Services. Seller shall provide installation services (“Installation Services”) to Buyer if set forth in the Acknowledgment. If Installation
Services are provided for in the Acknowledgement, Buyer will prepare the location for the installation consistent with Buyer’s written specifications and Buyer
will install necessary system cable and assemble any necessary equipment or hardware not provided by Seller, unless agreed otherwise in writing by the parties.
For Goods that will be operated on or in connection with Buyer supplied hardware or software, Buyer is responsible for ensuring that its hardware and software
conform with Seller minimum hardware and software requirements as made available to Buyer. Seller shall provide other field services, such as maintenance
visits and field repairs (the “Other Services” and together with the Installation Services, the “Services”) if set forth in the Acknowledgement.

12. Limited Warranty.

(a) Subject to the exceptions and upon the conditions set forth herein, Seller warrants to Buyer that for a period of one (1) year from the date of shipment
(“Warranty Period”), that such Goods will be free from material defects in material and workmanship.

(b) Notwithstanding the foregoing and anything herein to the contrary, the warranty set forth in this Section 12 shall be superseded and replaced in its entirety
with the warranty set forth on Exhibit A hereto if the Goods being purchased are specialty products, which include, without limitation, laser products, fiber
markers, custom systems, workstations, Seller-installed products, non-catalogue products and other custom-made items (each a “Specialty Product”).

(c) EXCEPT FOR THE WARRANTY SET FORTH IN SECTION 12(A), SELLER MAKES NO WARRANTY WHATSOEVER WITH RESPECT TO THE GOODS (INCLUDING ANY
SOFTWARE) OR SERVICES, INCLUDING ANY (a) WARRANTY OF MERCHANTABILITY; (b) WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE; (c) WARRANTY
OF TITLE; OR (d) WARRANTY AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS OF A THIRD PARTY; WHETHER EXPRESS OR IMPLIED BY LAW,
COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR OTHERWISE.

(d) Products manufactured by a third party and third party software (“Third Party Product”) may constitute, contain, be contained in, incorporated into,
attached to or packaged together with, the Goods. Third Party Products are not covered by the warranty in Section 12(a). For the avoidance of doubt, SELLER
MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO ANY THIRD PARTY PRODUCT, INCLUDING ANY (a) WARRANTY OF MERCHANTABILITY; (b)
WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE; (c) WARRANTY OF TITLE; OR (d) WARRANTY AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY
RIGHTS OF A THIRD PARTY; WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR OTHERWISE.
Notwithstanding the foregoing, in the event of the failure of any Third Party Product, Seller will assist (within reason) Buyer (at Buyer’s sole expense) in
obtaining, from the respective third party, any (if any) adjustment that is available under such third party’s warranty.

(e) Seller shall not be liable for a breach of the warranty set forth in Section 12(a) unless: (i) Buyer gives written notice of the defect, reasonably described, to
Seller within five (5) days of the time when Buyer discovers or ought to have discovered the defect and such notice is received by Seller during the Warranty
Period; (ii) Seller is given a reasonable opportunity after receiving the notice to examine such Goods; (iii) Buyer (if requested to do so by Seller) returns such
Goods (prepaid and insured to Seller at 1820 South Myrtle Avenue, Monrovia, CA 91016or to such other location as designated in writing by Seller) to Seller
pursuant to Seller’'s RMA procedures and Buyer obtains a RMA number from Seller prior to returning such Goods for the examination to take place; and (iii)
Seller reasonably verifies Buyer’s claim that the Goods are defective and that the defect developed under normal and proper use.

(f) Seller shall not be liable for a breach of the warranty set forth in Section 12(a) if: (i) Buyer makes any further use of such Goods after giving such notice; (ii)
the defect arises because Buyer failed to follow Seller’s oral or written instructions as to the storage, installation, commissioning, use or maintenance of the
Goods; (i) Buyer alters or repairs such Goods without the prior written consent of Seller; or (iv) repairs or modifications are made by persons other than Seller’s
own service personnel, or an authorized representative’s personnel, unless such repairs are made with the written consent of Seller in accordance with
procedures outlined by Seller.

(g) All expendables such as electrodes are warranted only for defect in material and workmanship which are apparent upon receipt by Buyer. The foregoing
warranty is negated after the initial use.

(h) Subject to Section 12(e) and Section 12(f) above, with respect to any such Goods during the Warranty Period, Seller shall, in its sole discretion, either: (i)
repair or replace such Goods (or the defective part) or (ii) credit or refund the price of such Goods at the pro rata contract rate, provided that, if Seller so
requests, Buyer shall, at Buyer’s expense, return such Goods to Seller.

(i) THE REMEDIES SET FORTH IN SECTION 12(H) SHALL BE BUYER’S SOLE AND EXCLUSIVE REMEDY AND SELLER’S ENTIRE LIABILITY FOR ANY BREACH OF THE
LIMITED WARRANTY SET FORTH IN SECTION 12(A). Representations and warranties made by any person, including representatives of Seller, which are
inconsistent or in conflict with the terms of this warranty, as set forth above, shall not be binding upon Seller.

13. Limitation of Liability.

(a) IN NO EVENT SHALL SELLER BE LIABLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR PUNITIVE DAMAGES, LOST PROFITS
OR REVENUES OR DIMINUTION IN VALUE, LOSS OF INFORMATION OR DATA, OR PERSONAL INJURY OR DEATH ARISING IN ANY WAY OUT OF THE
MANUFACTURE, SALE, USE, OR INABILITY TO USE ANY GOODS, SOFTWARE OR SERVICE, ORARISING OUT OF OR RELATING TO ANY BREACH OF THESE TERMS,
WHETHER OR NOT THE POSSIBILITY OF SUCH DAMAGES HAS BEEN DISCLOSED IN ADVANCE BY BUYER OR COULD HAVE BEEN REASONABLY FORESEEN BY
BUYER, REGARDLESS OF THE LEGAL OR EQUITABLE THEORY (CONTRACT, TORT OR OTHERWISE) UPON WHICH THE CLAIM IS BASED, AND NOTWITHSTANDING
THE FAILURE OF ANY AGREED OR OTHER REMEDY OF ITS ESSENTIAL PURPOSE.

(b) IN NO EVENT SHALL SELLER’S AGGREGATE LIABILITY ARISING OUT OF OR RELATED TO THIS AGREEMENT, WHETHER ARISING OUT OF OR RELATED TO
BREACH OF CONTRACT, TORT (INCLUDING NEGLIGENCE) OR OTHERWISE, EXCEED THE TOTAL OF THE AMOUNTS PAID TO SELLER FOR THE GOODS SOLD
HEREUNDER.
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(c) ALL WARRANTIES SET FORTH HEREIN, DIRECT OR IMPLIED, ARE VOIDED IF THE INITIAL INSTALLATION AND START-UP OF THE SUBJECT GOOD IS NOT
SUPERVISED BY AN AUTHORIZED REPRESENTATIVE OF SELLER. AFTER INSTALLATION, ANY RE-ALIGNMENT, RE-CLEANING, OR RE-CALIBRATION, PROVIDED
THEY ARE NOT RELATED TO A PROVEN DEFECT IN MATERIALS OR WORKMANSHIP, SHALL BE PERFORMED BY AN AUTHORIZED REPRESENTATIVE OF SELLERAT
THE CURRENT SERVICE RATES.

(d) WHERE GOODS ARE SUBJECT TO A MOVE TO ANOTHER LOCATION AFTER THE ORIGINAL INSTALLATION HAS BEEN MADE, THE WARRANTY MAY BE
MAINTAINED ONLY IF SUPERVISED BY AN AUTHORIZED REPRESENTATIVE OF SELLER. SELLER, FOR A SERVICE CHARGE, WILL ARRANGE FOR AND SUPERVISE
THE DISCONNECTION, TRANSPORTATION, REINSTALLATION AND START-UP OF THE EQUIPMENT. CLAIMS FOR DAMAGE IN SHIPMENT ARE THE
RESPONSIBILITY OF BUYER AND SHALL BE FILED PROMPTLY WITH THE TRANSPORTATION COMPANY.

14. Return Goods Policy. Seller’s products may be returned to Seller for credit within sixty (60) days of shipment subject to the following conditions.

(a) In order to return products for credit, Buyer must obtain a RMA number from Seller. Upon receipt, it must be executed by an authorized person and then
returned with the Goods. Goods returned to Seller without a RMA will be returned at Buyer’s expense.

(b) Goods are to be returned to Seller at 1820 South Myrtle Avenue, Monrovia, CA 91016 with Freight Prepaid. Seller will not accept collect shipments.

(c) Restocking fees will be assessed in accordance with the following schedules: (i) Goods returned within the first thirty (30) days from shipment date will be
restocked less twenty percent (20%) of the amount billed on the original invoice. (i) Goods returned over thirty (30) days of shipment but less than sixty (60)
days will be restocked less thirty percent (30%) of the amount billed on the original invoice. (iii) No returns are allowed after sixty (60) days from the original
shipping date.

(d) The restocking fees set forth above are the minimum fees. If a returned Good requires rework to restore it to a saleable condition, further charges will be
assessed. Seller’s quality assurance department will document the condition of the Goods when received by Seller and report their findings to Buyer.

(e) Notwithstanding the foregoing provisions of this Section 14, the following Goods cannot be returned, are not eligible for any credit and cannot be
restocked: (i) custom or modified products and (ii) any expendable product(s) that have been used.

15. Compliance with Law and Indemnification. Buyer shall comply with all applicable laws, regulations and ordinances. Buyer shall maintain in effect all the
licenses, permissions, authorizations, consents and permits that it needs to carry out its obligations under this Agreement. Buyer shall comply with all export
and import laws of all countries involved in the sale of the Goods under this Agreement or any resale of the Goods by Buyer. Goods, Services and technical data
delivered by Seller shall be subject to U.S. export controls. Buyer shall, and shall cause its customers to, obtain all licenses, permits and approvals required by
any government and shall comply with all applicable laws, rules, policies and procedures of the applicable government and other competent authorities. Buyer
will indemnify and hold Seller harmless for any violation or alleged violation by Buyer of such laws, rules, policies or procedures. Buyer shall not transmit,
export or re-export, directly or indirectly, separately or as part of any system, the Goods or any technical data (including processes and Services) received from
Seller, without first obtaining any license required by the applicable government, including without limitation, the U.S. government. Buyer also certifies that
none of the Goods or technical data supplied by Seller under this Agreement will be sold or otherwise transferred to, or made available for use by or for, any
entity that is engaged in the design, development, production or use of nuclear, biological or chemical weapons or missile technology. No Buyer information
will be deemed “technical data” unless Buyer specifically identifies it to Seller as such. Buyer assumes all responsibility for shipments of Goods requiring any
government import clearance. Seller may terminate this Agreement if any governmental authority imposes antidumping or countervailing duties or any other
penalties on Goods. For all international shipments, Seller requires that all required Export Control documentations, including Form BIS-711 Statement by
Ultimate Consignee and Purchases, are submitted by Buyer along with the purchase order. Seller reserves the right to postpone shipment until all
documentations are completed and submitted to Seller. Seller will not be responsible for shipment delays due to non-compliance by Buyer of the foregoing two
sentences.

16. Termination. In addition to any remedies that may be provided under these Terms, Seller may terminate this Agreement with immediate effect upon
written notice to Buyer, if Buyer: (i) fails to pay any amount when due under this Agreement and such failure continues for ten (10) days after Buyer’s receipt of
written notice of nonpayment; (ii) has not otherwise performed or complied with any of these Terms, in whole or in part; or (iii) becomes insolvent, files a
petition for bankruptcy or commences or has commenced against it proceedings relating to bankruptcy, receivership, reorganization or assignment for the
benefit of creditors.

17. Waiver. No waiver by Seller of any of the provisions of this Agreement is effective unless explicitly set forth in writing and signed by Seller. No failure to
exercise, or delay in exercising, any rights, remedy, power or privilege arising from this Agreement operates or may be construed as a waiver thereof. No single
or partial exercise of any right, remedy, power or privilege hereunder precludes any other or further exercise thereof or the exercise of any other right, remedy,
power or privilege.

18. Confidential Information. All non-public, confidential or proprietary information of Seller, including, but not limited to, specifications, samples, patterns,
designs, plans, drawings, documents, data, business operations, customer lists, pricing, discounts or rebates, disclosed by Seller to Buyer, whether disclosed
orally or disclosed or accessed in written, electronic or other form or media, and whether or not marked, designated or otherwise identified as “confidential,” in
connection with this Agreement is confidential, solely for the use of performing this Agreement and may not be disclosed or copied unless authorized in
advance by Seller in writing. Upon Seller’s request, Buyer shall promptly return all documents and other materials received from Seller. Seller shall be entitled
to injunctive relief for any violation of this Section 18. This Section 18 does not apply to information that is: (a) in the public domain through no fault of Buyer;
(b) known to Buyer at the time of disclosure without restriction as evidenced by its records; or (c) rightfully obtained by Buyer on a non-confidential basis from a
third party.

19. Force Majeure. Seller shall not be liable or responsible to Buyer, nor be deemed to have defaulted or breached this Agreement, for any failure or delay in
fulfilling or performing any term of this Agreement when and to the extent such failure or delay is caused by or results from acts or circumstances beyond the
reasonable control of Seller including, without limitation, acts of God, flood, fire, earthquake, explosion, governmental actions, war, invasion or hostilities
(whether war is declared or not), terrorist threats or acts, riot, or other civil unrest, national emergency, revolution, insurrection, epidemic, lock-outs, strikes or
other labor disputes (whether or not relating to either party’s workforce), or restraints or delays affecting carriers or inability or delay in obtaining supplies of
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adequate or suitable materials, materials or telecommunication breakdown or power outage (each a “Force Majeure Event”), provided that, if the event in
question continues for a continuous period in excess of thirty (30) days, Buyer shall be entitled to give notice in writing to Seller to terminate this Agreement.

20. Assignment. Buyer shall not assign any of its rights or delegate any of its obligations under this Agreement without the prior written consent of Seller. Any
purported assignment or delegation in violation of this Section 20 is null and void. No assignment or delegation relieves Buyer of any of its obligations under
this Agreement.

21. Relationship of the Parties. The relationship between the parties is that of independent contractors. Nothing contained in this Agreement shall be
construed as creating any agency, partnership, joint venture or other form of joint enterprise, employment or fiduciary relationship between the parties, and
neither party shall have authority to contract for or bind the other party in any manner whatsoever.

22. No Third-Party Beneficiaries. This Agreement is for the sole benefit of the parties hereto and their respective successors and permitted assigns and nothing
herein, express or implied, is intended to or shall confer upon any other person or entity any legal or equitable right, benefit or remedy of any nature
whatsoever under or by reason of these Terms.

23. Governing Law. All matters arising out of or relating to this Agreement is governed by and construed in accordance with the internal laws of the State of
California without giving effect to any choice or conflict of law provision or rule (whether of the State of California or any other jurisdiction) that would cause
the application of the laws of any jurisdiction other than those of the State of California.

24. Dispute Resolution.

(a) If Buyer is an entity formed under the laws of the United States of America, or any of its states, districts or territories (“U.S. Law”), then any dispute, legal
suit, action or proceeding arising out of or relating to this Agreement shall be adjudicated and decided in the federal courts of the United States of America or
the courts of the State of California in each case located in the City of Los Angeles and County of Los Angeles, California and each party irrevocably submits to
the exclusive and personal jurisdiction of such courts in any such dispute, suit, action or proceeding.

(b) If Buyer is an entity formed under the laws of any country, state, district or territory other than U.S. Law, then the parties irrevocably agree that any dispute,
legal suit, action or proceeding arising out of or relating to this Agreement shall be submitted to the International Court of Arbitration of the International
Chamber of Commerce (“ICC”) and shall be finally settled under the Rules of Arbitration of the ICC. The place and location of the arbitration shall be in Los
Angeles, California, pursuant to the ICC’s Rules of Arbitration and shall be finally settled in accordance with said rules. The arbitration shall be conducted before
a panel of three arbitrators. Each party shall select one arbitrator and the two arbitrators so selected shall select the third arbitrator, who shall act as presiding
arbitrator. Notwithstanding the foregoing, if the matter under dispute is $500,000 or less, there shall only be one arbitrator who shall be mutually selected by
both parties. If the party-selected arbitrators are unable to agree upon the third arbitrator, if either party fails to select an arbitrator, or in the case that only
one arbitrator is required and the parties are unable to agree, then the International Court of Arbitration shall choose the arbitrator. The language to be used in
the arbitral proceeding shall be English. The arbitrator(s) shall have no authority to issue an award that is contrary to the express terms of this Agreement or
the laws of the State of California or applicable US Federal Law, and the award may be vacated or corrected on appeal to a court of competent jurisdiction for
any such error. The arbitrator(s) shall be specifically empowered to allocate between the parties the costs of arbitration, as well as reasonable attorneys’ fees
and costs, in such equitable manner as the arbitrator(s) may determine. The arbitrator(s) shall have the authority to determine issues of arbitrability and to
award compensatory damages, but they shall not have authority to award punitive or exemplary damages. Judgment upon the award so rendered may be
entered in any court having jurisdiction or application may be made to such court for judicial acceptance of any award and an order of enforcement, as the case
may be. In no event shall a demand for arbitration be made after the date when institution of a legal or equitable proceeding based upon such claim, dispute or
other matter in question would be barred by the applicable statute of limitations. Notwithstanding the foregoing, either party shall have the right, without
waiving any right or remedy available to such party under this Agreement or otherwise, to seek and obtain from any court of competent jurisdiction any interim
or provisional relief that is necessary or desirable to protect the rights or property of such party, pending the selection of the arbitrator(s) hereunder or pending
the arbitrator(s)’ determination of any dispute, controversy or claim hereunder.

25. Notices. All notices, request, consents, claims, demands, waivers and other communications hereunder (each, a “Notice”) shall be in writing and addressed
to the parties at the addresses set forth on the face of the Acknowledgement or to such other address that may be designated by the receiving party in writing.
All Notices shall be delivered by personal delivery, nationally recognized overnight courier (with all fees pre-paid), facsimile (with confirmation of transmission)
or certified or registered mail (in each case, return receipt requested, postage prepaid). Except as otherwise provided in this Agreement, a Notice is effective
only (a) upon receipt of the receiving party, upon confirmation of delivery by nationally recognized overnight courier or upon forty-eight (48) hours after being
sent by certified or registered mail (as applicable), and (b) if the party giving the Notice has complied with the requirements of this Section 25.

26. Severability. If any term or provision of this Agreement is invalid, illegal or unenforceable in any jurisdiction, such invalidity, illegality or unenforceability
shall not affect any other term or provision of this Agreement or invalidate or render unenforceable such term or provision in any other jurisdiction.

27. Survival. Provisions of these Terms which by their nature should apply beyond their terms will remain in force after any termination or expiration of this
Order including, but not limited to, the following provisions: Compliance with Laws, Confidentiality, Governing Law, Dispute Resolution, Survival, and the
restrictions on Software in Sections 10(b), (c) and (d).

WM-100A - ADVANCED DATA ANALYSIS MONITOR
XVi 990-879



CHAPTER 1
Description

Section I: Overview

Features

The AMADA WELD TECH Advanced Data Analysis Monitor (WM-100A) is a versatile instrument
providing a range of weld monitoring capabilities and processes. It has a comprehensive set of 1/0
connecting it to the weld process. An array of screens display weld information for CURRENT,
VOLTAGE, POWER, RESISTANCE, WELD FORCE/PRESSURE, DISPLACEMENT, and ALTERNATE
SENSOR along with other critical aspects of welding applications.

e
uuuuu

Designed for maximum flexibility and ease of operation, you can select from a large variety of
parameters to monitor specific aspects of your welding process, yet selecting these parameters is a
simple matter of “point and click” and “fill in the blanks” on the Advanced Data Analysis Monitor
(WM-100A) configuration screens.

The WM-100A collects, displays, and stores all weld data in graphic and alphanumeric formats. In
addition, the WM-100A has an ODBC database server that allows you to access stored weld data
through third party programs via an Ethernet connection or directly from the WM-100A itself. For the
rest of this manual, the Advanced Data Analysis Monitor (WM-100A) will simply be called the Weld
Monitor.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

Section Il: Major Components

Monitor, Keyboard & Mouse

The computer monitor is a standard high-resolution widescreen monitor sized for optimal display of the
WM-100A screens. If using a different monitor than the one shipped with the WM-100A, the monitor
resolution must be at least 1280 x 1024.

WM-100A Data Processing Module

This is a specially configured high-speed computer using Microsoft Windows10® as the operating system.
The high-speed processors are specifically configured to process the large amount of data received and
present it graphically in high-resolution format.

There are USB ports on the rear of the WM-100A Data Processing Module for file transfer and software
upgrades as well as Ethernet and RS-232 ports for external communications.

Note:  Depending on the date the WM-100A Data Processing Module, it may appear different than
shown above.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

WM-100A Sensor Interface Module

This device is the 1/O interface to the weld process. Qmabpa
Current, Voltage, Force/Pressure, Displacement, and

Alternate Sensor (Gas Flow) inputs connect to the front
of this device and a range of digital 1/O and Relay
outputs connect to the back.

MIYACHI

The WM-100A Sensor Interface Module processes all the
I/0 signals so they can be routed to the WM-100A Data
Processing Module in order to make them available for
the full spectrum of the Weld Monitor’s observation and
logging functions.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

WM-100A Sensors

The Weld Monitor accepts single channel inputs from CURRENT, VOLTAGE, and ALTERNATE SENSOR
(GAS FLOW) inputs and dual channel inputs from DISPLACEMENT and FORCE/PRESSURE inputs.

Current

Inputs for the weld current can be made from
either a Rogowski CURRENT SENSING COIL or a
voltage measurement across a resistance load
(shunt). A Rogowski CURRENT SENSING COIL
can be used to measure currents up to 200,000
amps.

A shunt of approximately 0.001 or 0.004 ohms
can be used to measure currents of less than
approximately 2,000 amps.

For lower current levels, such as below 200
amps, the user is advised to consider a 0.004
ohm shunt instead of a 0.001 ohm shunt. The
0.004 ohm shunt will provide for greater
accuracy of the current measurement and higher
resolution of the current plot lines on the weld
Monitor SCreens.

Voltage

The Weld Monitor accepts direct voltage
measurement from 0 to 15 Volts.

VOLTAGE
SENSE
CONNECTIONS

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

Displacement Sensor

Heidenhain glass scale sensors are the standard AMADA WELD TECH Displacement sensors for the

Weld Monitor.
Force / Pressure

The Weld Monitor’s FORCE / PRESSURE inputs
accept signals from 0 — 10 Volts. The photo to
the right shows a load cell mounted internally to
a weld head with an amplifier to provide the 0 —
10 Volt signal required by the Weld Monitor’s
inputs.

You can connect a variety of sensors, including
strain gauge and piezo-electric devices. You can
select force or pressure units using the Weld
Monitor’s configuration setup screens.

Alternate Sensor (Gas Flow)

The Weld Monitor’s ALTERNATE SENSOR input
accepts signals from 0 — 10 Volts. One possible
use of this input is to connect an output from a
gas flow meter that measures gas flow over the
weld zone.

A sample gas flow sensor is shown on the right.

DISPLACEMENT
SENSOR

LOAD CELL
INSTALLED

WELDHEAD
MECHANISM

LOAD CELL
AMPLIFIER

WM-100A SENSOR
INTERFACE

24 VDC INPUT —

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1. DESCRIPTION

Section llII: Weld Monitor Software

Overview

This is a brief overview of the software screens to show the power and flexibility of the Weld Monitor
software. Complete details on the software and functions are in Chapters 3, 4, and 5.

Large, intuitive screens are designed to allow you to see related information at a glance. All Weld
Monitor functions are accessed through a flattened menu structure centered on the Main Menu screen
shown below.

DIAGNOSTICS
CALIBRATION

SHUT DOWN

OMADA
AMADA WELD TECH

WM-100A

ADVANCED DATA AWALYSES MOMITOR
DATA PESCESENG MOMAL

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

Weld Monitor Screens

The Weld Monitor displays information in alphanumeric and graphical format as shown by the
following Weld Monitoring screen. The weld parameter waveforms, Current, Voltage, Power, Resistance,
Weld Force / Pressure, Weld displacement, and Alternate Sensor, are color coded for easy viewing when
switching from screen to screen.

Weld Monitoring | View Limits | View Logger | View Evenlt

M A DA Ead* MARLMEN

PRESS T sTOP | =

Pard Inlasmasion [N A—
i) f/0%h0n

AMADA WELD TECH T e

[ 1 Himiade Uhgipesit L b i == T e : %ty = P
Wt b o BEITe E - =
v “wpand § v s i= - Expand L e ir i~
it Lot B mibes DR o ! I e | i _ Ewpand | b i i i
s BB Feteetmnt ] Paere(Ew)
o - J : vuh B | \
- = .

| = a Lhr o E I ¥ i.= Exparcd Ciar e a2 = = = | Liirwiss: | % ix i_=
|  Expand | T JI| pa J W oo o o | o A Expand e I § |

If you want to see a precise view of details on a graph screen, you can enlarge the graphical display by
clicking the EXPAND buttons on various screens to get a large view such as the following GRAPH screen.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

Zoom Feature

0 MA DA
AMADA WELD TECH

The expanded screen shows you entire waveforms for a weld. If

you want to see details, the zoom controls on the right allow you _

to enlarge any portion of the screen. In addition, you can “grab ;@F @TD |
and move” the screen so you can get see any portion of the screen ' :
in high-resolution detail.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
1-8 990-879



CHAPTER 1: DESCRIPTION

Weld Error Levels

The Weld Monitor provides the ability to set Current
error points on the weld parameters and trigger
message notices when those error levels are

passed. The Weld Monitor has two levels of St G
error, Limit and Warning. Poak Lismit Max i) .} 0 A0
The Limit levels can be used as out of tolerance s T A
values for a process. The Warning levels can be Peak Waming Min (kA)  j0 40

set within the Limit values to provide an early Peak Limit Min (k&) | 0 0
warning that a process may be drifting to its out 3 :

of tolerance levels. .

RMS Limit Max (k&) | 0 4 Jo.s

On _the I’Ight.IS.a close-up Qf the setup screen for RMS Warning Max (k&) |0 : o
setting the Limit and Warning levels for Current. 2 4

As you can see, you have the option of entering RMS Waming Min ) 402 A0-3
fixed values for upper and lower Peak and RMS RMS Limit Min (kA) [0 40.2
Limit and Warning levels.

Limit Type | Envelope

Envelope

An Envelope, another capability to identify process errors, can be established to set the maximum and
minimum limits above and below a sample waveform. Within the Weld Monitor, you choose or create
the “ideal” waveform for the welds you want to make.

Peak 1 |0.292 Peak2 0000 RMS51 0218 RMS2 0.000

UPPER LIMIT —+—03=

IDEAL WELD WAVEFORM =

LOWER LIMIT T 0 - =

i ] I | ] I | ] I
0.0 20m 40m 60m 8.0m 10.0m 12.0m 14.0m 16.0m 18.0m
Time {ms)

Current(kA) = pand
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CHAPTER 1: DESCRIPTION

Weld Data Log

The Weld Monitor stores and displays alphanumeric data for the weld parameters and process results.
Configuration screens, such as the following Logger Setup screen, allow you to tailor the setup of the
Weld Monitor to provide you with clear visibility of the weld information most important to your

application.

Viewer Setup | Waveform Setup |

Available Columns

weld_status |
dateftime
weld_count
schedule name
peak current
peak power
peak resistance
displacement
peak weld force
weld duration
serial number
lot number

time limits result
average current
current result
average voltage
voltage result
average power
power result v

' peak voltage
|weld_count

Display and Order

peak voltage

Change Order: ‘ " I | - I

RETURN

1-10
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CHAPTER 1: DESCRIPTION

Section IV: Measurement Method

When the Weld Monitor is set to Monitoring Mode, it continually polls the 1/0 looking for a user-set
Trigger point. When the Weld Monitor recognizes a trigger point, it stores the information, processes
the information and sets outputs.

The Weld Monitor will analyze and record data that occurs during the user-set Pre-Trigger time and the
user-set Post Trigger time. At the end of the Post-Trigger time, the Weld Monitor requires a period of
time “Weld Data Processing” to process the weld information before it is ready to look for the Trigger
point of the next weld.

The following two diagrams show sample AC and DC Welds and present definitions of key
measurements.

AC Weld

‘—PRE-TRIGGER

>

AC WELD

| [+TRIGGER i
| |€—————POST-TRIGGER ————Pp ,
P i WELD DATA .i
< PROCESSING :

tt, t, t,

TIME =

In the above AC Weld:
e t,isthe Trigger Point

e t3is the Rise Point for the second cycle. A Rise Point is the first current value of any cycle
after the first cycle at a point where the current reaches a current level equal to the current level
at the Trigger Point.

e tsand ts are both Fall Points. A Fall Point is a point where the peak current for the waveform
multiplied by the user set Current Fall Level equals the absolute value of the actual current

e The Weld Time for an AC Weld is always the time between the Trigger Point and the last Fall
Point of a waveform. In the above diagram this is between t, and ts

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

e The RMS value will be calculated between the Trigger or Rise Point of the user set Start Cycle
and the Fall Point of the user set End Cycle. In the above diagram, if the user sets a Start Cycle
of 2 and an End Cycle of 3, the RMS value will be calculated between t; and ts. The following
rules apply to the calculation of the RMS value:

1) If number of cycles detected by the Weld Monitor is greater than or equal to user set End
Cycle, then the RMS value is calculated from the Trigger or Rise of the Start Cycle to
Fall of the End cycle

2) If number of cycles is less than the user set End Cycle and greater than or equal to the
user set Start Cycle, then the RMS value is calculate from the Trigger or Rise of Start
Cycle to last Fall Point

3) If number of cycles is less than Start Cycle, the RMS value will be assigned to zero

DC Weld

“ PRE-TRIGGER
sy

DC DUAL PULSE i /i«TRIGGER !
WELD i i FALL->|
i RISE: PULSE 2-»!

FALL: PULSE 2-»]

€—— WELD DATA _’.E
PROCESSING ;

DC SINGLE PULSE
WELD

| f———————— POST-TRIGGER =————eeeeeeec-{pp-

t, t, t, t, t,

: t
TIME =

3

In the above DC Weld:
e t,isthe Trigger Point
e RMS is calculated between t, and ts for first pulse and t4 and ts for second pulse
e Weldtime is calculated between t, and ts, ts and ts, or t> and ts based on the settings you choose
e The Fall points t; and ts are set by the you in the Setup screen

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

Section V: Weld Monitor Processes

The Weld Monitor performs several process functions in addition to the monitoring of the weld
parameters. This Section presents an overview of those functions. Refer to the remaining Chapters and
Appendices for additional details on these process functions.

Weld to Displacement

The Weld Monitor can set digital outputs based on the positions of the displacement sensors to
accomplish a weld-to-displacement function. The schedule settings and 1/0 connections you choose are
used to perform one of four possible weld-to-displacement methods. When the user-set displacement
distance is reached, the Weld Monitor will set digital outputs, called Power Supply Cutoff Outputs,
which can be used to switch a Power Supply off.

The four configuration choices for a Weld to Displacement process are:

A. PLC control in Part Measurement Mode with initial thickness measurement input as the
setpoint for the point that WM-100A begins displacement measurement. (This is Weld-to-
displacement from the point at which the electrodes contact the part)

B. PLC control for weld-to-displacement with the PLC only setting the initial thickness
measurement. (This is Weld-to-displacement from the point at which the electrodes contact the

part)

C. Using a contact closure such as a limit switch or firing switch to close the Initial Thickness
Measurement input. The Thickness Delay Time setting is used for this method. The Thickness
Delay Time begins when the Initial Thickness Measurement Input is set and can be used to
time the moment the displacement count is set. (This is Weld-to-displacement from the point at
which the electrodes contact the part)

D. The displacement measurement for Weld-to-displacement begins when the weldhead is in the
fully retracted position. The Weld Value is set to be the point of travel for the electrodes where
the Power Supply will be cutoff. At the start of the weld cycle, when the weldhead is in the
fully retracted position, the Initial Thickness measurement input is set. The Power Supply
Cutoff outputs will then be switched when the weldhead has traveled the distance specified in
the Weld Value.

The Weld Monitor has two input displacement channels, 1 & 2 and can accomplish the weld-to-
displacement function on both of the displacement channels. You select weld-to-displacement for
Displacement Channel 1, Displacement Channel 2, or both (AND) Displacement Channels 1 & 2 based
on your connections to the Weld Monitor’s output connector, J105.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

Force Firing

The Weld Monitor can set a digital output based on the value of the Force 1 measurement channel. This
function can be used to fire a power supply or send an output to a device when the force reaches a user-
set value.

When the Weld Monitor is in Monitor Mode, the Force Fire Digital output will be set active if the force
measured on the Force 1 channel is greater that the user-set force value. If the force measured is less
than the user-set force fire value, the Force Fire Digital output will be set inactive.

The Force Fire Digital Output will switch within 20 microseconds after the actual force moves above or
below the user-set value.

When the Weld Monitor is not in Monitor Mode, the Force Fire Digital Output will remain in the inactive
state.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 1: DESCRIPTION

Section VI: Weld Monitor Functions

Waveforms

The Weld Monitor can save graphs (waveforms) of values over time of the measured current, voltage,
two force channels, two displacement channels and alternate sensor inputs, as well as the calculated
resistance and power. The Weld Monitor saves each waveform as a separate file in binary (Big Endian)
format. The Weld Monitor has functions that can be used to convert individual waveforms to ASCII
format files.

Serial Numbers and Lot Numbers

The Weld Monitor can save a serial number and lot number for each weld record. Each Schedule can be
setup to allow entry of a serial number, a lot number, or both serial number and lot number. For
Schedules that allow entry of both a serial number and lot number, the Tab key can be used to jump
back and forth between the serial number and lot number entry boxes. The Tab key will also highlight
any characters in a serial number or lot number box so that the characters can be overwritten.

Any ASCII character can be entered as part of a serial or lot number.

Each Schedule can be setup to automatically increment integer serial numbers. If this option is selected,
the Weld Monitor will increment the serial number by one after every weld. The Weld Monitor will
increment the serial number until 4294967295 is reached. Once 4294967295 is reached the Weld
Monitor will reset the next serial number to 1 and then continue incrementing after each weld (1, 2,
3...).

Hard Disk Space Management

The Weld Monitor has functions to manage the hard disk space to ensure continuous uninterrupted
operation. The user should carefully select the user-settings for these parameters. The Weld Monitor
saves a database record for every weld. In addition to the database record, the Weld Monitor saves
waveform data separately from the database record.

Every weld record may be up to 2000 bytes. Some of the weld record fields are variable, so the actual
size for each record will vary from weld to weld.

Every waveform will have a size in bytes of the length of the pre and post trigger times multiplied by
1000. If the pre-trigger time is 10 milliseconds and the post trigger time is 60 milliseconds, then each
waveform will be 70,000 bytes. If the user has selected to save all nine waveforms, then all nine
waveforms will occupy a total of 630,000 bytes.

The user can conserve disk space and reduce the time to manual delete records by not using an
excessively long weld measurement period and by only saving the waveforms that may be examined in
the future.

The weld Monitor’s Data Processing Module includes two hard drives identified as C: and D:. The
Monitor's SQL database is on the D: drive and is the only information on the D; drive. The C: drive
contains all remaining software and information, including the windows 10® operating system, weld
waveform data, and the Weld Monitor software.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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A CAUTION

The weld Monitor is designed so that the only information on the D:\ drive is the
SQL database. The user should not save any other information on the D:\ drive
and should not use the D:\ drive for any function. Failure to follow this
CAUTION will potentially cause database performance issues.

Data Backup

To enable restoring of all weld data and envelopes in case of a hard disk failure, it is recommended that
the user backup the following items:

1. Allfiles in the C:\test_date_file directory.
2. All files in the C:\envfile directory.
3. Allfiles in both the db files and db backup directories on the D:\ drive.

Result Checking — Limits and Warnings — Special Notes

For Current, Voltage, Resistance, and Power, a user can select to monitor RMS, Peak, or Envelope. If the
user enters 0 for a limit or warning, then WM-100A will not compare the actual value to that particular
limit or warning. For example, if user selected to monitor the RMS parameter and set RMS Warning
minimum to 0, then WM-100A will not check the RMS warning minimum.

For Force, Weldtime, and Formula, you can select whether or not Min/Max should be monitored. If you
select to monitor Min/Max, and you entered a min or max parameter of 0, then the Weld Monitor will not
check that particular parameter. For example, for weldtime, if the user-selected Min/Max monitoring and
the Min limit is 0, then WM-100A will not check the minimum limit for weldtime.

For displacement, use the check boxes to select if a parameter will be monitored.

NOTE: If you are not monitoring Min or Max values for a parameter, but you still want to display that
parameter on a Run Chart of Histogram, then you must enter Max and Min values for proper display of
the Run screen.
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Weld Monitor Processing Rate

The weld Monitor is capable of capturing one weld a second when all nine waveforms are saved and the
measurement time is 100 milliseconds or less. The following table shows the weld rate capabilities for
other measurement times when all nine waveforms are saved.

Weld Time (pre-trigger + post-trigger) Weld Rate (Welds per minute)
100 milliseconds 60
200 milliseconds 30
500 milliseconds 12
1 second 7.5
2 seconds 3

If less than nine waveforms are saved for each weld, then the weld rate can be maintained at rates
greater than shown in the above table. When the Weld Monitor's memory and processing capacity has
been reached due to excessively high weld rates, the weld Monitor will keep the Ready to Measure
digital output set to inactive and the yellow highlighted “Processing” message displayed on the Run or
Monitoring screens until the weld Monitor completes processing of all information from past welds.
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CHAPTER 2
Installation and Setup

Section |I: Before You Start

A WARNING

To avoid burns, shock, or electrocution, make sure the welding system has
been turned OFF and all stored welding energy has been discharged
before you install the Weld Monitor and sensors.

Unpacking
Make sure you have all the Weld Monitor components listed on Page ii of this manual.
Verify that all Weld Monitor components show no signs of damage. If they do, please contact the

carrier. Also, contact AMADA WELD TECH Customer Service immediately at the postal or e-mail
address or telephone or FAX number shown in the Foreword of this manual.

Space Requirements
We recommend that the weld Monitor be installed in a well-ventilated area that is free from excessive
dust, acids, corrosive gasses, salt, and moisture. Other installation considerations are:

e Allow sufficient clearance around all sides for power and signal cable runs.

Allow ample workspace around the Weld Monitor so that it will not be bumped or struck while
welding.

e The work surface must be level, stable, free from vibration, and capable of supporting the
combined weight of the total welding system.

The Weld Monitor must be far enough from the weld head to avoid contact with weld splash.
e Assure that there are no sources of high-frequency energy close by.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 2: INSTALLATION AND SETUP

Input Power

Separate input power is required for the Data Processing Module, Sensor Interface Module, and
Computer Monitor (display). All components connect to single-phase power.

Data Processing Module

The Data Processing Module includes an input power cord with a three prong plug (phase, neutral,
ground).

Input Power requirement: 100 — 240 VAC, 50/60 Hz (9A @ 100 VAC and 4.5A @ 240 VAC), 1@.

Sensor Interface Module

The Sensor Interface Module includes an input power cord with a three prong plug (phase, neutral,
ground).

Input Power Requirement: 100 — 240 VAC, 50/60 Hz (3.2A @ 100 VAC and 1.6A @ 240 VAC), 1@.

Monitor, Keyboard & Mouse

Input Power Requirement: 100 — 240 VAC @ 1.0A, 50/60 Hz, Single-Phase.

The Monitor includes an input power cord with a three prong plug (phase, neutral, ground).
Monitor Dimensions (approximate): 21” W x 17” H x 9” D (530 mm x 430 mm x 230 mm).
NOTE: Size of the monitor may vary.
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Section Il: System Connections

SENSOR INTERFACE MODULE
FRONT REAR

Bmaba

COMPUTER
MONITOR

MIYACHI
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CHAPTER 2: INSTALLATION AND SETUP

The preceding diagram shows the connections between the Data Processing Module, Sensor Interface
Module, Computer Monitor, Keyboard and Mouse of the weld Monitor. The diagram also shows the
connections between the Weld Monitor and Welding Power Supply, Weldhead, Shunt Resistor, and an

Alternate Sensor (gas flow meter).
/\ cauTion

To avoid damaging the connector pins, take extra care when
plugging these connectors to the Data Processing Module and Sensor
Interface Module. Insert plugs properly into their mating connectors.

All connections between the Weld Monitor and connecting equipment should be secure. The Data
Connection cables between the Data Processing Module and Sensor Interface Module have high pin
density connectors. The Data Processing Module and Sensor Interface Module should be placed so that
the connectors on Data Connection cables are coming straight out the back of the Data Processing
Module and Sensor Interface Module and are not exerting side loads on their mating connectors.

A CAUTION

The body of the displacement sensor and its tip must be insulated
from the welding current. Failure to provide this insulation will
result in electrical noise and erroneous parameter readings.
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Section lll. Basic Functions

Power Up

Once all of the connections have been made as described in Section Il of this chapter, the unit can be
powered-up.

1. First, remove any USB Flash Drives that may be plugged into the Data Processing Module.
2. Press the power ON button on the front of the computer monitor.

3. Push the rocker power switch on the back of the Data Processing Module to the ON state.
4. Press the circular power on button on the front

of the Data Processing Module. The Weld h
Monitor will start and when bootup is EFN;!
completed, the windows 10°® Desktop will be R
displayed on the computer monitor. You will = Shorteut
see the WM-100A shortcut on the monitor

desktop.

5. Double click the icon to start the Weld Monitor
program. The Weld Monitor software will start
and display the Main Menu ready for sign on.
Follow instructions in Chapter 3 to login and
the Main Menu will be ready to use.

Main Menu Screen after Login

=
= T— ()
@J r%rj D) (=3
G

Shutdown

Click on sShutdown button on the Main Menu to exit and close the Weld Monitor application. To
shutdown Windows 10® and power down the Data Processing Module, click on the Start button in the
lower left corner of the screen to access the Windows 10® Shutdown button, click the Shutdown button
and Windows 10® will close and the Data Processing Module will turn off.
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Section IV. Windows Setup

Disable Automatic Updates for Windows 10®

To ensure that the Weld Monitor functions are not interrupted during automatic Windows 10® updates,
automatic updates should be disabled in the windows 10® Services. To disable, follow the following
instructions:

1. Access the Windows Update Services App by entering “service.msc” in the Windows 10®
Search field and then select the Services App to open.

All Apps Documents Web More w

Best match
{3 Services 0
o
App o
Apps :
Services

® Component Services App
Search the web

Services.msc - See web results Open

services.msc.print spooler Run as administrator
services.msc file Open file location
- Pin to Start
services.msc run command

. : Pin to taskbar
services.msc run windows 10
services.msc impressao

services.msc configuration

services.msc is blocked

0
0
B
0
0
0
0
0
0

services.msc sous windows 10

L senvices.msd

2. Inthe Windows Update Services window, scroll down to the windows Update service. Position
your mouse cursor over the windows Update service and then right-click your mouse button
and select Properties.
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o Services — m} x
File Action View Help
e EECe= HEI» o nw
. Services (Local) Services (Local]
Windows Update MName Description Status Startup Type Log On As 0
G Windows Mixed Reality Op... Enables Mix... Manual Local Syste...
o ity Op ¥
Start the service B W . . . .
£ Windows Mobile Hotspot 5. Provides th... Manual (Trig.. Local Service
Q;Windows Modules Installer  Enables inst... Manual Local Syste..
Description: Q;Winduws Perception Service  Enables spa... Manual (Trig..  Local Service
Enables the detection, download, and {2 Windows Perception Simul... Enables spa... Manual Local Syste...
installation of updates for Windows - . o .
5k Windows Presentation Fou...  Optimizes p... Manual Local Service
and other programs. If this service is
disabled, users of this computer will £ Windows Process Activatio.. The Windo..  Running  Manual Local Syste..
not be able to use Windows Update Q;Windows Push Motification... This service ... Running  Automatic Local Syste...
nr:jts automatic !J”pdattlgg fETtutrE' indows Push Motification... This service.. Running  Automatic Local Syste...
tal":e &;:g;msu‘:ldar;:A;:t (‘e:NB:)se Q;Windnws PushTolnstall Serv... Provides inf... Manual (Trig... Local Syste...
AP, ‘S Windows Remote Manage...  Windows R... Manual Metwork 5...
-S);Wlndows Search Provides co.. Running  Automatic (..  Local Syste..
EhWindows Security Service Windows 5e...  Runnin Manual Local Syste...
% g y:
5 Windows Time Maintains d... Runnin Manual (Tri Local Service
g g
ndows Update yste...
s Windows Update M Sl Manual Local Syste...
o P Y-
Q‘WlnHTI'P Web Pro: Stop Running  Manual Local Service
ired AutoConfig Pause Manual Local Syste...
“ELWLAN AutoConfig Resume Manual Local Syste...
-J,‘e;WMI Performance Rt Manual Local Syste...
5k Work Folders Manual Local Service
£k Workstation All Tasks ? Running  Automatic Network S.. ¥
\Extended AStandard Refrech
Opens the properties dialog box for the current selection. ’/ \\
| Properties )

3. In the windows Update Properties window, choose the ““Disabled” option in the Startup type
field, followed by OK.

Windows Update Properties (Local Computer) X
General LogOn Recovery Dependencies

Service name: WUausery

Display name: Windows Update

Description: Enables the detection, download, and installation af 4
pt updates for Windows and other programs. ff this o
eansina io dieshlad 1iare nf this rnme tar will net ha
Path to executable:
CAWINDOW S aystem 32 svchost exe 4 netsves p
Startup type: Manual w
Automatic (Delayed Start)
Automatic
KERNE]
-
Service status’
Start Stop Pause Resume

You can specify the start parameters that apply when you start the service
from here.

Start parameters:

Cancel Apply

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Energy Saving Power Options in Windows 10®

Windows 10® provides power saving settings for the computer and computer monitor. Both the Data
Processing Module and Weld Monitor should be set so that they are never turned off by Windows 10®.
To disable the energy saving functions, follow the following instructions.

1. Access the Windows Settings App by entering “settings” in the Windows 10® Search field and
then select the Settings App to open.

All Apps Documents Web More =

Best match

# Settings
App

Search the web Settings
L settings - See web results .Appg
Settings (8+)
Documents (7+) Open

Pin to Start

Pin to taskbar

App settings

£ settings

2. In the Windows Settings window, select the System menu option.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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3. In the settings window, set both the Screen and Sleep power options to Never.

Settings

Windows Settings

System

D Phone

Link your Android, iPhane

@ Perscnalization

R Accounts

work, other peaple

Display, sound, notifications

Background, lock screen, colors

Your accounts, email, syng,

Devices

Bluetooth, printers, mouse

@ Network & Internet
VPN

Wi-Fi, airplane mode, VP

g—

8— Apps

a— Uninstall, defaults, optiona
features

(D$ Time & Language

Speech, region, date

5 Settings

it Home

Find a setting 2

System

L1 Display

43 Sound

D Motifications & actions
gD Focus assist

I ") Power & sleep

= Storage

&l

Tablet

1

Multitasking

L

Projecting to this PC

Power & sleep

Screen

When nluaned in, turn off after

W

Sleep

When olugaed in, PC goes to sleep after

Mever ~
L

Save energy and battery life

Make your battery last longer by choosing shorter times for screen
and sleep settings.

Related settings

Additional power settings

990-879
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Section V. Installing the Minitab Software (optional)

If you desire to perform statistical analysis on your welds, then AMADA WELD TECH recommends
using an external software program called Minitab. This software is required in order to use the SPC
and Minitab features of the WM-100A weld Monitor features. Purchase, download and install the latest
version of the Minitab Statistical Software from the Minitab website (www.minitab.com) on to the WM-

100A Data Processing Module (computer).

You may also download, install and run the Minitab software free for 30 days. Follow the instructions
below to install Minitab on to the operating computer. In the example below Minitab 19 is the current
version of Minitab (at the time of this publication). This same basic procedure can be done with

whatever the latest version that is available.

1. Download the latest version of Minitab and
select the installation file.  Once the
program starts the installation, the
following screen will appear.

Choose your language of choice followed
by Next >.

2. Once the Welcome Screen appears, choose
Next >.

Minitab 19 Setup

Welcome to Minitab 19
Setup

I r | Select the setup language:
English (United States) o
Minitab 19
© 2019 Minitab, LLC. All Rights Reserved. Cancel
Minitab 19 Setup x
Welcome to Minitab 19
Setup
Il
I This setup will help you install Minitab 19.
Minitab 19

© 2019 Minitab, LLC. All Rights Reserved. < Back

Cancel

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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3. Read the License Agreement & Privacy | Mnitb 19setup X
POI iCy End-User License Agreement

If you agree to the software use terms,
LICENSE AGREEMENT FOR MINITAB® STATISTICAL ~

select the ® 1 accept the terms in the SOFTWARE
License Agreement and acknowledge the
Privacy Policy field followed by Next >. IMPORTANT - READ CAREFULLY: THIS IS A LEGAL

AGREEMENT BETWEEN YOU AS EITHER AN

INDIVIDUAL OR SINGLE LICENSED ENTITY (“YOU™,
“YOUR™) AND MINITAB. LLC (“US”, “OUR™, “WE” OR
“MINITAB™) GOVERNING THE USE OF THE SOFTWARE
PRODUCT IDENTIFIED ABOVE (“SOFTWARE”). v

1 accept the terms in the License Agreement and acknowledge the Privacy
Policy

View Privacy Policy

@ 2019 Minitab, LLC. All Rights Reserved. < Back Cancel

Frint...

4. Select the ® Start the free 30-day free trial | Minitab 19 Sewp X
Option, fo”owed by Next >, How do you want to activate the software?

Note: If the software is purchased, select
Activate with a license instead.

OAct\vate with a license

®)Start the 30-day free trial (internet connection required)

© 2019 Minitab, LLC. All Rights Reserved. < Back Cancel

5. Accept the default installation folder by | minitao 19 sewp x
Se|eCtIng Next >, Destination folder

Note: This installation path will be used in
a later step. Write down the directory path . _ _ _ _
. To install in this folder, click Next. To install in a different folder, enter it below or click
if necessary. Browse.

Folder:

C:\Program Files\Minitab\Minitab 19' Browse...

© 2019 Minitab, LLC. All Rights Reserved. < Back Cancel

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 2: INSTALLATION AND SETUP

6. Once the Software is ready to install, select [ winitab 19 sewp X

Install Ready to install Minitab 19

Click Install to begin the installation. If you want to review or change any of your installation
settings, click Back. Click Cancel to exit setup.

© 2019 Minitab, LLC. All Rights Resarved. < Back Install Cancel

The software will install and configure | winitao 19 setup %
Min Itab Installing Minitab 19

Please wait while setup installs Minitab 19. This may take several minutes.

Status: Configuring Minitab 19
¥ -
© 2019 Minitab, LLC. All Rights Reserved. Back Next >
7. Once the software is installed, select Finish [ Minitab 19 Setup X

Completed Minitab 19 Setup

Click Finish to exit setup.

1]

Minitab 19

© 2019 Minitab, LLC. All Rights Reserved. Back Cancel

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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8. When prompted to restart system, select

Minitab 19

Yes.

‘You must restart your system for the configuration changes made to
Minitab 19 to take effect. Click "Yes" to restart now or "No” if you plan
to manually restart later.

Yes.

1=
o

9. On the WM-100A Main Menu screen, select the SYSTEM SETUP button and enter the installation
path of the Minitab Software (including the .exe file extension) in the Minitab Application

Location field.

e andre

view

APRPILdUOn 1uors

T » This PC » Local Disk (C:) *» Program Files » Minitab » Minitab 19 >

)
isk (C) ~ O Name Date
-le.Bin g Mss19WorksheetX.ico 9/19/
ETUP.T 1I[] MssUpdater.exe 9/19/
%] MssUpdater.ini 2/22)
1[l| Mtb.exe 9/16/
[2] MtbArchivedil 9/16/
TAO ICMY
System Setup
Report Header Sensor Type Unit Name
| [£T1278 1um 001

Automatic File Purge

Baud Rate Setting
057 Bk

Automatic Maintenance
[15.24

A

Current Measure Mode Disp lacement Units
| Coil linches
Force/Pressure Alternate Sensor Label
|Force |GAS FLOW
Force Units Minitab Application Location
A Ibs E,\,p!;g',a,m fles\minitab\minitab 16\mtb exe

INO

Standard Events (type in event di

Update
Binary Schedule

ted by

P P

N Enter minitab file location

Replaced Electrodes Dressed Electrodes Performed Weld Head Maintenance

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Section VI. Third Party Software

A CAUTION

Installing third-party software onto the Weld Monitor’s Data Processing
Module may cause errors and slow performance.

To avoid software conflicts, it is recommended that you do not install
any additional software onto the Data Processing Module. In particular,
virus scanning software may cause unpredictable Weld Monitor behavior.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Section VII. Help

The Weld Monitor provides help messages integrated into the Weld Monitor program. Many of the
active elements in the program contain help messages. Hold the mouse over an active element, such as a
click button, for a couple seconds to display the help message for that active element in a pop up
message window.

e rrr———
Run | Weld Monitoring  View Schedule  View Logger | View Events & Ermors

RAmaAana L wmen |
AMADA WELD TECH e — — RMS Current Pulse 1
. 0.000
kA

Schedile Name Sy Sobrishe Heder . e
190, BSN 2 i &5
LR | e ] Peak Vottage Pulse 1

Lewwns | ot e Ty =
Zero Displacement | s I

A Marafes

P | om Sk

Commten | [ 937

Changs siectrofdes

Cowme 1| 337

LiPrcuds Marilensscs

ek Fast o Wikl | adl Covamd et

4 a2t __wzl_|i
T |
R R R sk awEe me ™
: s ] J:-
EMTED :-..u:ur|

==

Wrnd [ alla
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Chapter 3
Monitoring

Section |. User Login/Logout & Shutdown

The Weld Monitor is shipped from the factory with a Windows 10® username of “operator” with a
password of “password”. This username has access to the Weld Monitor computer and its Windows 10®
functions. This Windows 10® username has security permissions outside the Weld Monitor application,
following Windows 10® functionality. There are separate usernames and passwords assigned within the
Weld Monitor application to control security when working inside the weld Monitor application. Users
are encouraged to establish additional Windows 10® usernames to maintain appropriate security for their
environments.

Login to the Weld Monitor
1. Double-click on the WM-100A icon to

start the weld Monitor application and .

to display the USER LOGIN screen. l[&‘

NOTES: &M
WM-100A

e The USER LOGIN button is a 1 Shortcut
“Push ON/Push OFF” button.
When you push the button to log
in, the button display will revert to
USER LOGOUT.

e Do not have a USB flash drive in
one of the processing modules’
USB ports, otherwise a Windows

10®  message  will  appear
requesting user to remove USB
flash drive.

2. Select the USER LOGIN button to login
to the system.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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4. Click the mouse pointer in the

' MONITOR |

| (T = RTABASE

MANAGEMENT

Q [ { shut oown
MADA
AMADA WELD TECH

WM-100A

ADVANCED DATA ANALYSIS MONITOR
DATA PROCESSING MODULE

3. A window will open which allows you
to select a user name and password.

Select your user name from the drop User Name
down list in the User Name box. v ADMIN

IMPORTANT NOTE: A new Wweld
Monitor shipped from the factory is Password

provided with one user name and |
password, which are both “admin”.
This user name has level 4,

Administrative Level, security. Users T

are encouraged to create their own user
names and delete the “admin” user to
maintain system security.

Password text entry box. Then, enter

your password using the mouse pointer
and the pop up keyboard.

o| | o (N

3-2
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5. Click on ok on the keyboard when
you’re finished entering a password.
The screen will appear as shown to the User Name

right PR

NOTE: If your Password is not

correct, an “invalid password” message Password |
will be displayed. Click oK, then click | *****

on the password text box again to re-

enter your password.

When you see that your User Name and oK { RETURN
Password have been entered, click on

OK button to get the Main Menu shown

below.

The buttons on the Main Menu screen with be either dark blue or light blue depending on
the particular user’s security level. A user has access only to the functions behind the dark
blue buttons.

USER LOGOUT L MANAGEM,ENT, }
/ ; e s ‘
fsvstem serup \ 'WK SeTUP) k ' DIAGNOSTICS |

( SPC ‘ ' CALIBRATION |
[ r_
| § SHUT DOWN

Q MADA
AMADA WELD TECH

WM-100A

ADVANCED DATA ANALYSIS MONITOR
DATA PROCESSING MODULE

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Shutdown
1. From the weld Monitor Main Menu,

select the Shutdown button to close the
Weld Monitor application.

From the Windows 10® desktop, select
the Start button in the lower left corner of
the screen to access the Shutdown button
to close Windows 10® and power down
Data Processing Module (Weld Monitor).

Select the Shutdown button. The
Windows 10® application will close and
the Data Processing Module will turn
OFF.

Lj.g? SQL Server Management Studio

g Measurement & Automation

R, swsraren

_I’ Getting Started

’ Connect to a Proje.
Sticky Notes

,,A XPS Viewer

4 All Programs

Computer

Control Panel

Devices and Printers
Default Programs

Help and Support

I Search programs and files

#2)|| shutdown '>|7

3-4
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Section Il. Monitor Section: Run Screen

To access the Run Screen, click the Monitor button on the main menu.

' MONITOR

P

( SPC é f SECURITY :‘“.

N

QMADA

el L MANAGEMENT )
EDULE
svsnsm SETUP | ' ﬁi T
' — \A.

I AVEFORM & i r
fLosaER seTup ) | kel

}
' CALIBRATION |

p

[ ' SHUT DOWN

AMADA WELD TECH

WM-100A

ADVANCED DATA ANALYSIS MONITOR
DATA PROCESSING MODULE

Window Tabs

At the top of the Monitor program screen, there are five tabs used to access additional weld monitor
screens: Run, Weld Monitoring, View Limits, View Logger, and View Events & Errors. When you select

the Monitor button the Run screen will display.

Prior to full display of the Run screen, the
Monitor program will initialize the monitoring
functions by; loading a schedule, loading data,
setting up internal monitoring functions and
performing the daily and weekly database
maintenance. Database maintenance will occur
if Weld Monitor was turned off or a screen other
than the Monitor screen was displayed at the
time of the scheduled database maintenance.
The Weld Monitor will display the message box
on the right while it is initializing. Once the
initialization is complete, the message box will
no longer be displayed.

Initialization in Process ...

Please Wait

WM-100A - ADVANCED DATA ANALYSIS MONITOR

990-879

3-5



CHAPTER 3: MONITORING

Clicking the Run Tab when any of the other four tab screens are displayed will display the Run Screen.

"4

Run IWeld Monitoring View Schedule | View Logger | View Events & Errors |

WM-100A Ready
QmaAaDA

AMADA WELD TECH

The Run screen is a very informative display of real time welding information including actual process
figures, process results, historical trends, and error information. The Run screen is particularly useful
for production monitoring.

Run Screen

Run | Weld Monitoring | View Schedule | View Logger | View Events & Errors

RmMmaDA WM-100A . s i MAN MENU

AMADA MIYACHI AMERICA oS Carvent Pubie 1 RMS Current Pulse 1
(1]
Schedule Name  mary Scheduls Number [ 0 & 599
kA
| "
| PressTosTop || LSRR e e Peak Voltage Pulse 1
i 4.294
Tamama) ) 0 * 3 + =
L] " » ir » »
Pert Serlal Wumber 333655 -l Voit
Purt Lot Hember | AB0 Force 1
Coemser 1) 12 389
bs
Cowster 255 Initial Thickness 1
inch
07 TR TR e T e e e

R ENTER EVENT.

|
T lE

- ey Yy s 58 unsgh

When you access the Run Screen, the Monitor program will load historical data into the Run Charts and
Histogram for the loaded Schedule from the past 24 hours or since the RESET CHARTS button was last
pressed if it was pressed within the past 24 hours.

If the Run Screen is presently displayed and you select a different Schedule, the Run Screen will not
load historical data. In the case where you select a different Schedule, exiting the Run Screen to the
Main Menu and then returning to the Run Screen will load the historical data into the Run Charts and
Histogram.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Real Time Graphs

WM-100A Ready RESET
ADVANCED DATA ANALYSIS MONITOR CHARTS

RMS Current Pulse 1

0.9+

0.8+

0.6+

0.4- I

1 1
9 10 11 i9

Weld Count

1
9 10 11
Weld Count

Run Charts

There are two run charts which each plot a user-selected parameter. The run charts are updated after
every weld. The actual measured value line will not begin to be plotted until the first two welds are
completed.

The upper and lower Limits from the Schedule are shown as red dashed lines and the upper and lower
Warnings are shown as dashed lines. The Y axis is scale automatically by the values chosen for

the upper and lower Limits. The Y axis will be scaled such that roughly 15% of the Y axis will be
above the upper Limit and 15% of the Y axis will be below the lower Limit.

When the Run Chart plot has reached the right side of the chart, the plotted line will automatically move
approximately 25% to the left on the Run Chart after the next weld. The plotted line will then continue
plotting with each weld.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Histogram

Thickness Change 1 EL A 0.0026 Xavg 0.0065 Cp 0.78 Cpk 0.58

0.0040 0.0080

There is a one histogram which plots a user-selected parameter. The histogram contains grey vertical
columns which represent the distribution of the values of the user-selected parameter. The grey vertical
columns are updated after every weld. The Y axis units are % and represent the percent of the total
number of data points presently displayed in the histogram.

There are red vertical dashed lines placed at 20% and 80% on the X axis. The red vertical lines
represent the upper and lower Limits set in the Schedule. If the Schedule does not have upper and lower
Limits, these red vertical lines will be set based on the setting in the Higher Range and Lower Range
boxes on the Run Screen setup screen in Schedule Setup.

An average value of the parameter assigned to the histogram is recalculated after every weld and is
displayed at the top of the histogram in blue font. A solid blue vertical line is plotted in the histogram
representing the average value. The blue vertical average line is repositioned after every weld.

A sigma value is recalculated after every weld and displayed at the top of the histogram in font.
There are two vertical dashed lines which represent the upper and lower sigma ranges centered
on the average value. The green vertical sigma lines are repositioned after every weld.

Values for Cp and Cpk are calculated and displayed at the top of the histogram after every weld. The
equations used for calculating Cp and Cpk are shown on the next page.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Calculations for Cp and Cpk:

(Maximum Limit — Minimum Limit

Cp =
6s Actual
(Maximum Limit — Mean)
Cpk =
3s
OR
(Mean — Minimum Limit)
Cpk = 3
s

Where: s is actual sigma and Mean is average of the data points contained
in the histogram.

The histogram will accumulate data points up until the number of data points equals the user-set value
for the number of data points in the Run Screen Setup for the Schedule. After the number of data points
equals the user-set value, the histogram will maintain the histogram with the user-set number of data
points using a first in and first out method. The average, sigma, Cp, and Cpk values are also calculated
based on this same first in and first out method.

Process Parameters and Waveform

Large Parameter Display RMS Current Pulse 1

the Schedule, display on the right side of the Run screen
in large font. The parameter values displayed are
updated after every weld.

If there are no limits or warnings set for a particular 4269
parameter, the actual value will be displayed in black Ak
font.

If there are Limits or warnings set for the particular 12 1 64
parameter, the actual value will be displayed in bs
font if the value is within Limits and warnings, In Initial Thickness 1

font if the value is within Limits but not 00786

warnings, and in red font if the value is outside of
Limits.

Four user-selected parameters, as setup by the user in 0603
kA

Peak Voltage Pulse 1

Force 1

inch

Current

Waveform

One user-selected waveform, as setup by the user in the
Schedule, is displayed in the lower right of the Run
screen. The waveform is re-plotted after every weld.

.13 ) 0 ] i ] " 0 0 g
0.0 25n 50m 75m 100m 125m 150m 17.5m 20.0m 22.5m
Time (ms)
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Schedule, Counters, Events, Errors O RS R I

Schedule Name (top, left). This box displays the Run Sample DC,35 5 }
Schedule that is presently loaded for monitoring. This

field includes the Schedule Name followed by the || PRESSTOSTOP ff WS r_.'j;’:‘:
Schedule Number. To select a new schedule, click on Lo Lt ) IW
the Schedule box to display a list of saved schedules. Zero Displacement —
Clicking on one of the saved schedules shown in the list

will load the clicked schedule for monitoring. Part Serial Number 333555

Binary Schedule Number. This is the binary number R AB90

associated with the loaded schedule. The Binary Counter 11
Schedule Number is for display only and is updated
when a different Schedule is loaded.

PRESS TO START/PRESS TO STOP Button. The Counter 2| 55 RESET
Monitor program does not start monitoring until you
press this button. When the PRESS TO START button is

. - . Weld Pass Count Weld Fail Count Clear
pressed, it will immediately change to PRESS TO STOP 43 o ool
and the Monitor program will then be actively

monitoring for a weld trigger. When you wish to stop _
The

monitoring, press the PRESS TO STOP button.

1 D
0 10 20 30 40 50 60 70 80 90 100|

RESET

button will then switch back to PRESS TO START and
the Monitor program will no longer be monitoring. Event Table ENTER EVENTI
Time Stamp | Event ry
Upper Limit This shows you the upper limit of weld Sinab st e caer 4
time that you set in the loaded Schedule. e e T
. - . 9/15/2010 5:37:34 PM Test Started _!J
Weld Time This shows you the actual time of the last Ervor Table
weld performed. T T 4
o . L. 9/15/2010 5:39:33PM | Formula 1: Fail,
Lower Limit This shows you the lower limit of weld 9/15/2010 5:39:21PM_| Formula 1: Fa, ]
- . 9/15/2010 5:39:12PM | Formula 1: Fai,
time that you set in the loaded Schedule. 9/15/2010 5:39:06 PM | Formuda 1: Fail lx

The Time (ms) indicator will be shown in green if the
most recent weld time was within its limits and will be
shown in red if the most recent weld time was outside its
limits.

Zero Displacement Button. This is located under the Press To Start/Press to Stop Button. Pressing
this button will tare the displacement sensors and set their current position to zero. This button is
only functional when the Monitor program is not in Monitoring mode.

Part Serial Number This is located under the Zero Displacement button. Enter a Serial Number in this
box if you want the serial number to be recorded in the record for the next weld to be captured by the
Monitor program. Refer to Chapter 1 for additional information on the part serial number
functionality.

Part Lot Number This is located under the Part Serial Number box. Enter a Lot Number in this box if
you want the lot number to be recorded in the record for the next weld to be captured by the Monitor
program. Refer to Chapter 1 for additional information on the lot number functionality.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Counter 1. Displays the number of welds made since the counter was last reset.
Counter 2. Displays the number of welds made since the counter was last reset.

RESET Buttons. Pressing these buttons when the Weld Monitor is not in Monitor mode will set Counter
1 or Counter 2 back to zero.

Weld Pass Count Displays how many welds were within the user-set limits since the Clear Pass/Fail
counter was last reset.

Weld Fail Count Displays how many welds were outside of the user-set limits since the Clear Pass/Fail
counter was last reset.

Weld Count Graph (bar) The green part of the bar shows the proportion of welds passed, the red part
shows the proportion of welds failed.

Clear Pass/Fail Button. Pressing this button when the Counter 114 RESET
Weld Monitor is not in Monitor Mode will reset the
Weld Pass Count to zero, reset the Weld Fail Count to IC'“'“!"""""“"""es

zero, and clear the weld Count Graph (bar). Counter 2| 45 RESET

Weld Pass Count Weld Fail Count

|33 |9 Pass/Fail

button was pressed.

The screen to the right shows Counter 1 after its RESET Counter 1

Counter2145

Weld Pass Count Weld Fail Count
|33 |9 Pass/Fail

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Entering Events

The ENTER EVENT button enables you to log text in the database. The text is time stamped with the
time when you log an event. You can select events from a predefined list of events or you can enter text
with the keyboard. You can log events such as an electrode change, equipment calibration, or other
process note.

ENTER EVENT

Run ‘ Weld Monitoring | View Sched|lle | View Logger | View Events & Errors |
WM-100A Ready | RESET
MAIN MENU
Amana sl
¢ hemiechas RMS Current Pulse 1
Schedule Name Binary Schedule Numbe | [0 0 » 605
Run Sample DC 34 | T R N SR I WES e T RSN R T oy TSR o SR e W A
‘ PRESS TO STOP :”"' ! Peak Voltage Pulse 1
ld Time (s} Ly ecegESRSUCITENEN R g NS RRPE % S0 puils AN APE BOES | ARET SRS IR BN 00 RRNEA CP M
Lower Limit fms) 6.000 55 4 4 1 4
Zero Displacement Y o il -
— o 2 Volt
Force 1
12.722
Ibs
Counter 2|13 BlseT Initial Thickness 1
Wlald Fa_s: Can! W.Eld Fail l'wl!l lear 0 - O 7 8 5
& inch
Curvent

7 0w 25 1500 125 Mdm 2im
T (s}

1. To enter an event, click on the ENTER
EVENT button. The Event List text box
will appear. Event List

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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2. Type text in the text box with
information that you want to log, then
press SAVE.

Production haked due to part shortage

NOTE: When you SAVE your event it
will display at the top of the Event Table — —

list as shown on the right. 9/15/2010 5:19:17PM_ | Production halted due to part shortage
9/15/2010 5:15:49PM_| Test Started
9/15/2010 5:15:48 PM_| Clear Counter 1
9/15/2010 5:15:45PM | Test Stopped

9/15/2010 5:15:57 PM
9/15/2010 5:15:33 PM
9/15/2010 4:19:25 PM
9/15/2010 4:19:17 PM
| 9/15/2010 4:19:09 PM

3. To choose from a list of predefined
events, click on the EVENT LIST button
to display a list such as the one shown Replaced Electrodes
to the right. You define the Standard Dressed Electrodes
Events shown in this list in the System Performed Weld Head Maintenance
Setup Screen.

4. Select the event you want, such as
Replaced Electrodes, then  press
RETURN.

RETURN

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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After you have selected an event it
appears in the Events text box.

5. Click save if you wish to save the
event information.

6. When you click SAVE the event will
now appear at the top of the Event Table
list.

Time Stamp

RETURN

Event

9/15/2010 5:23:40 PM

Replaced Electrodes

9/15/2010 5:22:24PM

Test Started

9/15/2010 5:20:47 PM

Test Stopped

9/15/2010 5:19:17 PM

Production halted due to part shortage

| 9/15/2010 5:15:49 PM

Time Stamp

| Test Started

Error Message

9/15/2010 5:22:29 PM

Displacement 1: Fail, Formula 1: Fail,

9/15/2010 5:15:57 PM

Formula 1: Fail,

9/15/2010 5:15:33 PM

Formula 1: Fail,

9/15/2010 4:19:25PM

Formula 1: Fail,

9/15/2010 4:13:17 PM

Formula 1: Fail,

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Section Ill. Monitor Section: Weld Monitoring Screen

Weld Monitoring Screen

The weld Monitoring Screen displays waveforms of the nine process variables, all at the same time, as
well as other critical information including weld results and error information. This screen is
particularly useful for process development and process troubleshooting.

To access the weld Monitoring Screen, click the weld Monitoring Tab after having pressing the Monitor

button on the main menu.

Run| Weld Monitoring | View Schedule  View Logger = View Events & Errors |

WM-100A Ready
M A DA ADVANCED DATA ANALYSIS MONITOR

AMADA WELD TECH

Ele Edt Yew Project Qpeate Jook Yindow Hel

Run Weld Monitoring | View Schedule | View Logger | View Events & Errors |

. M A DA ﬂ&lﬂleglﬂvm MONITOR Giaid - MAIN MENU

AMADA WELD TECH peak 1 [0702  peak2 0000 mvs 1 [0578 musafooe | Pesk 1 4335 Peak2 (0000 RMSYI2949  RMS2 [0000

Pesk1 |2383  pesk2 [0000  AMS1 (1780  RMs2 [0.000
e

Schedule Name  Binary Schedule Number [o

42

Upper Limit (ms) 9.000
PRESS TO STOP e

Lower Limit (ms) 6.000

Zero Displacement 5.0m 10.0m 15.0m .0 25 SOm  25m 00m 25 1S0m 1.5m M0.0m 2250

I=LoE]| T ) o (e}

[ T - C k — Expand. I T Power(KW) Einard |'
Part 5uria|Numbm| = CumentkA) —‘ ’— Expand { ==l T IES |__Expand et pan !
Pan Lot Number Peakl |13228  Peak2 |0000 RMS 1 [S734 RMS 2 |0.000
et 31 RESET

Change electrodes
Counter 2| 39 RESET
Weld Pass Count  Wald Fall Count Cle: e e ] ? Bt s et et e S
Clear 00 25m 50m 7.5m i0.0m 12.5m 15.0m 17.5m 20.0m 22.5mf X 0.0 25n 50m 75m 10.0m 125m 150m 17.5m 20.0m 22.5m)|
1" 120 Tie ()
Force 1 (lbs) | Expand || Force 2 (Ibs) Resistance(ma) [ Expand |
s [Oo7ssT Change 000831 Feal (008578 | Intal (000000 Change /000000 Fnal [0.00000 Weld Calc Formula 2 I

0.717 0.000E+0

|
00 25w SOm 7n 100m 125 1SOm 175n Mom Z25e|
‘ rine {me) |

| Expand ! GAS FLOW Exoand |

e v v ' 0 " D o " J
00 5% 50m 75m I0.0m 12.5m 15.0m 17.5m 20.0m 2254
Time {ms)

00 50m 10.0m 150m  2om 2500
Time {ms)

Displacement 1 (Inch)| ‘ Expand ” Displacement 2 (Inch)

The left side of the weld Monitoring screen, comprising approximately a quarter of the screen area, is the
same as the left side of the Run Screen. Refer to Section Il of this Chapter for information on the
functions on the left side of this screen.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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The right side of the weld Monitoring screen displays nine waveforms and the results of the two user
defined formulas. The nine waveforms and two formulas are updated after every weld with the data
from the most recent weld.

The waveforms for Current, Voltage, Force 1, Force 2, Displacement 1, Displacement 2 and Alternate
Sensor (Gas Flow) are all measured values. The waveforms for Power and Resistance are calculated.
The two Formulas are also calculated.

Current, Voltage, Resistance, Power

The graphs for Current, Voltage, Resistance, and Peak1 |2426  Peak2 0.000 RMS1 1798  RMS2 |0.000
Power all show similar information as shown in ~ |**~
the Power graph show to the right. The 2-
waveform and the numeric figures for the actual
Peak and RMS values are shown. If the weld is  |-5-
a single pulse weld, only the Peak 1 and RMS 1
display boxes will show values. If the weld is a
dual pulse weld, Peak 1 and RMS 1 apply to the  |o.s-
first pulse and Peak 2 and RMS 2 to the second

pulse 0- 1 1 i 1 1 1 1 I [
’ 0.0 25m 50m 75m 10.0m 12.5m 15.0m 17.5m 20.0m 22,

REFERENCE NOTE: The X axis scale is il

automatically scaled in fixed increments by the Power(KW) Expand
Monitor program. Thus the actual waveform

may not extend to the far right edge of the graph. For example, the user-set the pre and post trigger time
for the waveform shown to the above to a total of 22 ms, but the Monitor program scaled the X axis to
the fixed size of 22.5 ms.

1-

Force 1, Force 2, Alternate Sensor

The graphs for Force 1, Force 2, and Alternate
Sensor are displayed as waveforms without any

numeric data.
30.00-

25.00-
20.00 -
15.00-
10.00-

5.00-

0.00- 1 ] | 1 [ | [ 1 1
0.0 25m 5.0m 7.5m 10.0m 12.5m 15.0m 17.5m 20.0m 22.
Time (ms)

Force 1 (Ibs) | Expand

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Displacement 1, Displacement 2

The graphs for Displacement 1 and Displacement
2 show the displacement waveform and the
numeric values of the Initial Position, Final
Position and Thickness Change.

Formula 1, Formula 2

The results of Formula 1 and Formula 2 are
shown in text boxes just above the Alternate
Sensor waveform shown in the lower right of the
screen.

In the example shown to the right, the user has
assigned a label of “weld Calc” to Formula 1 in
the Schedule Setup.

0.086-

0.084-

0.082-

0.08-
0.078-
0.076-
0.074-
0.072-

0.07-" ,

Initial | 0.07967 Change 0.00689

1
0.0 5.0m 10.0m 15.0m

Time (ms)

Displacement 1 (Inch)H

Final | 0.07278

1
20.0m 25.01

Expand

Weld Calc

Formula 2

0.705 0.000E+0

GAS FLOW

Time (ms)

|

1 1 1 1 I 1 1 1
0.0 A 50m 7.5m 10.0m 12.5m 15.0m 17.5m 20.0m 22,

L

Expand |
]

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Limits, Warnings, and Envelopes
Limits and Warnings Indicators

If a numeric parameter has assigned limits or
warnings, its result will be indicated by the
colored background behind the numeric display.

indicates the parameter is within
warnings and limits. indicates the
parameter is within limits but out of warnings.
Red indicates the parameter is out of Limits.
Numeric parameters that are not being
monitored with limits or warnings have a grey
background color.

In the graph shown to the right, the RMS 1
parameter was within limits and warnings.

The indicator containing the label for the graph,
such as the Current box shown in the
graph to the above right, indicates if any aspect
of the parameter was out of warnings or limits
following the same color coding as described
above for numeric parameters

Limits and Warnings Lines

Limit lines are shown as red dashed horizontal
lines and warning lines are shown as
dashed horizontal lines for Peak parameters.

Peak 1 0688 Peak2 0.000 RMS1 0576 RMS2 0.000

0.7

0.6
0.5+
0.4~
0.3~
0.2
0.1-

0-

0.1- 1 1 [ i I
0.0 5.0m 10.0m 15.0m 20.0m 25.
) o...]
Current(kA) | Expand
Peak 1 |4.371 Peak 2 0.000 RMS 1 2885 RMS2 0.000

1 1 1
5.0m 10.0m 15.0m
Time (ms)

Voltage(V)

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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The limits and warnings lines on the Initial |0.07967 Change |0.00689 Final | 0.07278
displacement graphs do not extend across the  |o.08s-
entire graph but are only displayed close to both  Jo.084-
the left and right Y axis. 0.082-

The Initial Thickness limit and warning lines are 0.08-
indicated on the left Y axis and the Final |o.078-
Thickness limit and warning lines are indicated  |o.07-
on the right Y axis. 0.074-

NOTE: The limit and warning lines for  |o.072-

thickness change are not shown on the graph. 0.07-1 , ,
0.0 5.0m 10.0m

15.I0|'T'l 20,0m 25.0
Time (ms)
Displacement 1 (Inch_)_” Expand

Envelopes

The envelopes are shown as red dashed lines as < Dol JR 030 [ Penk2 JOO0S RIS 1IONS R 2 R0
displayed in the Power graph to the right.

2.5

2_

LS=
1-
0.5

0_

0.5 1 1 1 1 [ 1 1
0.0 7.5m 10.0m 12.5m 15.0m 17.5m 20.0m 22,

Trrne_(m_s)_

Power(KW) | | Expand - |

I 1
2.5m 5.0m

Expanded Graph

Each of the nine waveform graphs on the weld Monitoring Screen has an Expand button in their lower
right corner. When an Expand button is pressed a new screen is displays showing an enlarged graph of
the corresponding weld parameter.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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The following screen shows the result when you press the Expand button for the Current waveform.

9,000m 10.000m  11.000m  12000m  13.000m  14000m  15000m  16000m  17.000m  18.000m 19.000m  20.000m,  21.000m  22.000ay
Time (ms)

X v m A 2 .| 0
e - 1 | an
S— g Reset Graph
0.000 -0.000 SUBTRACT
2.000

w |Displacement 2 Dispiacement 2

RETURN n MA DA
AMADA WELD TECH

The waveforms for the other weld parameters can also be added to the m P
graph by clicking the Hide/Show buttons that are in the lower left
corner of the screen.

If the show buttons are clicked on the above screen for Vvoltage and FormlPresa.re 1

Displacement 1, the screen looks like the following screen. The :
additional Vvoltage and Displacement 1 waveforms and their Dnsplace!mntl

corresponding Y axis scale have been added to the graph. m Power

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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" ! ’ 3 D 0 D v ’ ] 0 ; ! ]
9.000m  10.000m  11000m  12000m  13000m  14000m  5000m  15,000m  17.000m  18,000m  19.000m  20,000m  2L000m  22.000m
Time (us)

Clrrent
Voltage
| Forcepremmre 1

Reset Graph

¢ AVERAGE

OTLLLLLD

e | RmMmaDa

AMADA WELD TECH

Waveforms are color coded for easy identification. The color code Current

assignments are shown in the table located in the lower left of the Vol
screen. tage -

Force/Pressure 1 -
Displacement 1 -

Poner .
Alternate [

Force/Pressure 2 -
Displacement 2 -

Cursors

The Expanded graph screen has two cursors, drawn as vertical lines as shown in the following screen.
These cursors can be moved into the graph to indicate the X and Y value of the point at which the cursor
intersects the waveform. To move a cursor into the graph, click on one of the cursors, which are both on
the left Y axis of the graph, and then drag the cursor into the graph.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Trve )

o | ) |
i Reset Graph
\(\ SUBTRACT

10.000m  11.000m  12000m  13.000m  14000m  15000m  16000m  17.000m  18.000m 19.000m  20,000m  21.030m zznbuv‘l

1 rerun J QMADA

AMADA WELD TECH

The X and Y values of the cursor are shown in
the Cursor table located in the lower center

_ Cursors: | X | Y !
section of the screen. - |l Cursor 0
If two waveforms and two cursors are m- Currlent 0.000 -0.000
. - - - ursor
displayed on the screen, the first cursor will S 0.000 .0.000

apply to the first waveform that was displayed
on the screen and the second cursor will apply
to the second waveform displayed as shown in the example above. If more than two waveforms are
displayed, the second cursor will apply to the last waveform that was selected with the Show button.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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11.000m 13.000m  14000m  15000m  16.000m  17.000m  18.000m

Time (ms)

10.000m

9.000m 12.000m

19.000m  20.000m  21.000m zznbuv‘l

- w 1 |3 R&mm‘: Ean
= 1 |
' RETURN | QMADA
: AMADA WELD TECH
Arithmetic Functions with Cursors
The Add, Subtract, Divide, and Average functions can be applied to the Y values of
. ) " . 1.1668
the two cursors. Once the cursors are in the desired position, click one of the
circles next to the Add, Subtract, Divide, and Average labels to perform the math * ADD
function. The resulting calculation is displayed just above the Add label.
SUBTRACT
DIVIDE
AVERAGE

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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LONm  ZoGm  l000m  400m  SoMm  Go0m  7OMm  BM0OM  9000m  0.0%m  LLOOM  12000m  13000m (400  IS60m  i00m  I70(0n  IRCOOm M0 Zo000m  2istom  ZZooom
Tere ()

L I r———— ]
m| == -
Y — Qurent oo |00 e

i - Moy
Disiacement 1 oo |oorer

gi
;H

AVERAGE.

¢ el e [e e e
Ei‘
i

E

RETURN - M A DA
AMADA WELD TECH

Zoom Controls (Expanded Screen Only)

The icons in the lower right of the Expanded Screen (shown on the ' ’. " )
right) are used to zoom in and move around the graph. The icon on the - 8‘ Q]TDJ
left is presently not active in the Monitor program. . . —

The icon on the right allows you to click on the graph and move the graph around while the mouse

button is held down. The icon in the center makes additional icons available that allow you to expand
sections of the graph.

There are two rows of additional icons (shown on the right). Those in the
first row, from left to right, allow you to zoom in a selected graph section,
zoom in on a section while maintaining the entire height of the graph, and
zoom in on a section while maintaining the entire width of the graph. This
row of icons are used by clicking on the icon to select a function, then
clicking on the graph and holding the mouse button while moving the mouse
to select an area of the graph. When you release the mouse button, the graph
will re-size.

Those in the second row, from left to right, allow you to return the graph to full size, zoom in, or zoom
out. To use the icons in this row, click on the icon to select a function, then click on the graph.

The Reset Graph button can be clicked to reset the graph to full size after

repositioning or re-sizing the graph. —

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Section IV. Monitor Section: View Schedule

" 4

Run Weld Monitoring | View Schedule IView Logger | View Events & Errors |

WM-100A Ready
AmaADAa

AMADA WELD TECH

The Vview Schedule tab selects the screen that allows you to view the Schedule setup information without
exiting the Monitoring section of the Monitor program. The View Schedule tab can be viewed while the
Monitor program is actively recording welds.

You can not make any changes to any of the Schedules on this screen. You may want to take notes for
future editing of the Schedule. If you want to edit Schedules, exit the Monitoring section of the Monitor
program and go to the functions behind the Schedule Setup button.

View Schedule Screen

The Vview Schedule Screen has additional tabs that allow you to see the following Schedule Setup
Screens.

Test Limits Page 1
Test Limits Page 2
Trigger

Weld Setup

Run

Relay

The Envelope Setup information is not accessible from the View Schedule Tab.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Test Limits Page 1

TEST LIMITS PAGE 1

—

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Test Limits Page 2

TEST LIMITS PAGE 2

i (ki

T

[

DI L DS

i

i Wi b

I TR
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Trigger

TRIGGER SCREEN

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Weld Setup

WELD SETUP SCREEN

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Run Screen

RUN SCREEN

RMS Current Puise 1

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Relay Screen

RELAY SCREEN

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Section V. Monitor Section: View Logger

Run Weld Monitoring ‘ View Schedulel View Logger I\flew Events & Errors |

. MAIDA
AMADA WELD TECH

WM-100A ‘
ADVANCED DATA ANALYSIS MONITOR

Ready

The View Logger tab selects the screen that allows you to view the Logger information without exiting
the Monitoring section of the Monitor program. The View Logger tab can be viewed while the Monitor

program is actively recording welds.

This screen will display the logger information configured in the Logger Setup. This screen will also
display events in the left most column. Only the most recent 200 welds will be displayed. If you want
to see more or older logger information, exit the Monitoring section of the Monitor program and go to
the functions behind the waveform & Logger Setup button.

View Logger Screen

Event

Counter 1 Reach Limt

Test Started _
Gear Pass/Fal Counter
Test Stopped

Test Started
Schedue 34 Selected

<

View Logger Screen ——»

4.535474

4.34227%
3.955879
3560482
3955878
14077
4149077
4199077

| 434227
4195077

4149077
3.955879
(4149077
[ 3376283
3955879
[ 3.376283
3.955879
| 3.762680
4.34227%
4535474
[4.1499077
[ 4535474
[ 4535474
3.762680
[ 395587
[ 4535474
4149077
[ 3955879
[ 395587
434227
3.37%6283
3.565482
[ 3.183084
3376283
3.37%283
3.183084
[ 3376283
[ 3183084

—_———
alternate max.

sernate minimum  alternate result

1.646880

[ -1067284
| -1453681

0.674085
-1.260483

| ~1067284

-1.260483

[ 0.8749085

| 0.680887

0874085

0874085
-1.067284

1067284
0.680887

0.674085
0.294%0
-2.033277

| 0487688

-1.067284
0874085
1067284

[-1.067284
1646880

0.680887

[~1.260483
0.987689

1840078
0.874085

[ 1260483
1453681

£.101291

0.101291

0.101291
£.101291
0101291
0.101291

[0.101391
9.101291

zzlzlzz 252222225

NA

NA

| NA

NA

[

NA

| NA
NA

2z |

EEEEEEEE

3z 22z

current peak 1

| 0.688005

|05

0.614281

|0.6259%

0.730447

| 0.7:0580

0.712867

|0.741385

| 069571
| 0.68s765

| 0720819

0.752445

|0.asm10
|0.746571

0.722790

| 1129647
|0.m15%
|0.73%19
0.729631
|074247

0.738683

|0.71435
|0.552025

0.745568

|0.7459
0.738587

0.837094

| 0:930205
|0.903578
| 0906104
| 2106151
| z095709
| 208755

2.071687
2.070851
2.070603

| 2.08969
2.072084

|0.57913%
0.570144

|0.5925%0
0614504
[0.43140
| 0.613750
| 0.59%343
0.3303%
| 0425704
| 0.603201
0.595551
0.610675
| 0.605502
| 0590198
0473234
0.607175
| 0.610057
| 0.607734
0.721%05
0744117
| 0.735305
[0.734217
1.348907
1347931
| L3z
| L33sae
L3778
133029
| La3sam
1352542

| 0.00525
[.005315

|0.005118
[D.004213

0.008839

| 0.003976
0.005545
|0.000571
|0.007618
|0.003248
0.006457
|0.005787

0.006122

| 0.005584
| 0005531

0,004350

| 0.008831
0.004272

0.010886

[D.010433
0.010807
0.008839

0.00007%

| -0.000020
0,000020

0.000000
0.000020
0.000000

|'0.000000

06.000000

J
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Section VI. Monitor Section: View Events & Errors

Run Weld Monitoring ‘ View Schedule | View Logger

. MA DA
AMADA WELD TECH

"4

View Events & Errorsl

WM-100A I
ADVANCED DATA ANALYSIS MONITOR |

Ready

The View Events & Errors tab selects the screen that allows you to view the Events and Error tables
without exiting the Monitoring section of the Monitor program. The View Events & Errors tab can be
viewed while the Monitor program is actively recording welds.

Events appear in the left table and Errors in the right table. The tables on this screen show up to the
most recent 200 events or errors. If you want to see more or older events or errors, exit the Monitoring
section of the Monitor program and go to the functions behind the waveform & Logger Setup button.

View Events and Errors Screen ———»

Event Table

Time Stamo

[9/15/2010 4:19:17PM
9/15/2010 4:17:37PM
9/15/2010 4:17:36 PM
9[15/2010 4:17:35PM
9/15/2010 4:17:17PM
9[15/2010 4:17:11PM
9/15/2010 4:16:44PM
9/15/2010 4:15:45PM
9/15/2010 4:15:38 PM
9/15/2010 4:13:41PM
9/15/2010 4:13:40 PM
9/15/2010 4:13:40 PM

Event

Counter 1Reach Limit
Test Started

Clear P_assﬂ':a_\ Counter

| Test Stopped

| Test Started

| Schedule 34 Selected
| Test Stopped

Test Started
Schedule 33 Selected
Clear Counter 2

| Clear Counter 1
Test Stopped

|

[Dsclay Events During Test

’ CLEAR EVENT
TABLE

Error Table

Time Stamp Error Message
9/15/2010 4:19:25PM | Formula 1: Fai,
9/15/2010 4:19:17PM | Formula 1: Fai,
9/15/2010 4:13:09PM _ | Formula 1: Fai,
9/15/2010 4:19:02PM | Formuia 1: Fai,
9/15/2010 4:18:24PM | Formuia 1: Fail,
9/15/2010 4:18:16 PM | Formuia 1: Fai,
9/15/2010 4:18:07PM | Formula 1: Fai,

9/15/2010 4:17:30PM | Formula 1: Fail,
9/15/2010 4:17:22PM | Formula 1: Fai,

' CLEAR ERROR
TABLE

9/15/2010 4:17:56 PM D\'sp‘ﬂ:emen( 1: Fal, Formula 1: Fail,

5/15/2010 4:16:21PM_ | Displacement 1: Fal, Formula L: Fai,
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CHAPTER 3: MONITORING

The two lower buttons at the bottom of the screen will clear the Event table and clear the Error table.
Press either button to clear the corresponding table. The following screen shows the screen after the
Clear Event Table button was pressed.

Time Stamo

i

Time St Error
9/15/2010 4:19:25PM | Formuda 1: Fall,
9/15/2010 4:19:17PM | Formula 1: Fai,

9/15/2010 4:19:09PM _| Formula 1: Fai,
9/15/2010 4:19:02PM _| Formula 1: Fal,
9/15/2010 4:18:24PM | Formula 1: Fai,
9/15/2010 4:18:16PM_ | Formula 1: Fai,
9/15/2010 4:18:07PM _ | Formula 1: Fai,
9/15/2010 4:17:56 PM 1: Fai, Formua 1: Fai,
9/15/2010 4:17:30PM _ | Formula 1: Fa,
9/15/2010 4:17:22PM_| Formula 1: Fal,
9/15/2010 4:16:21PM_| D 1: Fai, Formua 1: Fa,
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Chapter 4
Monitor Setup

The Monitor program has 5 main areas that you can use to setup up the Weld Monitor for the specific
application and specific parts to be welded.

1.
2. Schedule Setup — This area includes the setup items that are specific to each Schedule.

3.

4. Logger Setup — This area is used to setup the weld parameters displayed in table views of the

System Setup — This area includes global parameters that apply to every Schedule.

Security — This area is used to setup users and passwords.

weld data.
Waveform Setup — This area defines which waveforms will be saved for each weld.

Section |. System Setup

The System Setup establishes “global” settings for the Monitor program.

From the Main Menu, click on System Setup.

CALIBRATION

SHUT DOWN

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

Standard Events (ype in sven! descriptions separated by comma)

Raplaced Elecirodes Dressed Electrodes Peformed YWald Head Maintenance

System Setup
Raporn Headar Sensor Type Unit Hame
ST1278 1un [eu}]
Current Measure Made Displacement Units Haud Hate Setling
Coil et g
Force Presssr Altemate Sensor Label Automatic Maintenance
Force GAS FLOW 15:24
Forca Units Minitab Apglication Location
o105 ¢ \program filesmindabiminited 16vmeb exe
Automatic File Purga Update
N Binary Schedule

Report Header

The text entered here will print on reports printed by pressing the Print buttons on the Monitor program

screens. Enter up to 50 ASCII characters in this box.

Current Measure Mode

You can select either Shunt or Coil based on the method of current

measurement setup with the welder.

Force/Pressure

Force/Pressure Type allows you to select force or pressure units.
Select either Force or Pressure from the list box.

Shunt

Force/Pressure
+ Force
Pressure

o Ibs

WM-100A - ADVANCED DATA ANALYSIS MONITOR




CHAPTER 4: MONITOR SETUP

Force Units
Select the units for Force or Pressure from a drop down box. Choose N

Kg (kilograms), Ibs (pounds), or N (Newtons) for Force applications.

Chose bar or psi for pressure applications. ”
g

Automatic File Purge

Choose Yes or No to select if the Monitor program will automatically

delete data from the hard drive. If you select Yes, the Monitor

. . YES
program will automatically delete database records to keep the hard
disk space below a maximum of 75% full. If you select No, you must
manually delete records as the hard disk becomes full. Refer to
Chapter 5 for more information.

Standard Events

Enter the event descriptions that will appear in the Event box on the Run and Monitoring screens. Enter
up to 1000 ASCII characters for the event text. Each event should be separated by a comma without any
spaces before or after the comma.

Sensor Type

Select the particular displacement sensor installed on the weldhead MT2571 0.2um
from the list box. MT1271 0.2um
ST3078 1um

J ST1278 1um

Displacement Units
Select either Millimeters or Inches for the displacement units from the milimeters

list box. The units selected will appear with the displacement readings

on the Monitor program screens.

Alternate Sensor Label

The text entered in this box will appear on the Monitor

program screens as the reference for the Alternate Alternate Sensor Label
Sensor. Enter up to 10 characters of text. For example,
if the Alternate Sensor input is being used to measure
gas flow, enter “Gas Flow” in this entry box to provide a
better label for this sensor than the standard “Alternate
Sensor” label.

(Gas Flow

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

Minitab Application Location

The file path for the Minitab application should be entered
in this entry box. This file path is entered at the factory and
should not need to be changed unless notified by AMADA

Minitab Application Location

program flesminitabimanitab 16\mith exe

WELD TECH.

Unit Name

The unit name will be included in the ASCII character string output Unit Name

after every weld on the RS-232 port on the Weld Monitor’s Processing 001

Module. Enter up to a three digit number from 0 to 999. The Monitor

program will add zero’s at the beginning of the unit number you

entered as needed to create a three digit unit name.

Baud Rate

Select the baud rate to be used for RS-232 communications from the 9600

list box. 14 4K
19.2K
28 8K

578K

115.2K

Automatic Maintenance

Enter the time of day in the 24 hour clock format
of XX, XX to set the time of day when the daily
and weekly database maintenance will be
automatically performed. The entered time
should be in the range of 00:00 to 23:59. For
example, enter 15:24 if you want the maintenance
to be performed at 3:24 PM. If you enter in an
incorrect format for the time, an error message
will appear when you click the SAVE button.

The Monitor program must have the Monitor
Screen displayed for the Automatic Maintenance
to occur. The Monitor program can be either in
or out of Monitor Mode for the Automatic
Maintenance to occur.

Automatic Maintenance

1574

e i S v

If the Monitor program does not have the Monitor Screen displayed when the user set maintenance time
occurs, the Monitor program will perform the Automatic Maintenance the next time that the Monitor
Screen is displayed. The automatic maintenance will typically take a few seconds to a minute.

When the Monitor Program is performing the database maintenance, a message will be displayed that
Database Maintenance is in progress. When the maintenance is complete, the message window will

disappear.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

In addition, if the Monitor Program is in Monitoring Mode, the Ready to Measure digital input will be
switched to inactive and the Monitor Program will not trigger any welds while the maintenance is being
performed. Once the maintenance is completed, the Ready to Measure digital input will switch back to
active. The database maintenance completes Microsoft SQL functions that maintain good speed for
database functions.

Update Binary Schedule

Up to 127 schedules can be loaded using the Schedule Update
Digital Inputs. The Binary Schedule Table is used to Bi .
assign the Binary Schedule Numbers (BSN) from 1 to mnary >c uie

127 to Schedules.

Click the Update Binary Schedule button

. . Bi Schedule Number  Schedule ID Schedule N
to open the Binary Schedule Table. This R | T Shank Sarmol
table shows the schedules currently i
assigned to the Binary Schedule 4 1 DC Coil Sample
Numbers. g

7
B
9
1
1

L=l

3 @ G
To assign a Schedule to a Binary Schedule

Number the number must not have a Binary Schedule Number Schedule ID Schedule Name g
! 2 DC Shunt Sample J
current Schedule assigned to it.

1 DC Conl Samiple

1. Click the line for desired Binary
Schedule Number to highlight the
line. The RESET BSN and
UPDATE buttons will then become
accessible.

S L=t

[agl b ds el P e

we s

=
(=]
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CHAPTER 4: MONITOR SETUP

A table with all the Schedules will
appear. ‘Schedule ID Schedule Name ol
1. Click on the desired Schedule ID t;g
and Schedule name line to select 121
that Schedule. 122
123
2. Click SAVE. 124
125
126
127
128 Part 123
129 Part ABC -I
The Binary Schedule Table will then
appear showing that the selected Schedule ey Schadule Wember |Schedule [0 O St Savele J
has been assigned to the highlighted 2
Binary Schedule Number. : 1 DC Coil Sampie
5
To remove a Schedule assigned to a 129 Part ABC
Binary Schedule, highlight the row for the 5
Binary Schedule Number and click the 2
RESET BSN button. 1
When finished updating the Binary -r-—- -r——- _——-
Schedule Number table, click the Return = = i
button to close the Binary Schedule
Number table.
WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

Section Il. Schedule Setup

The Schedule Setup section of the Monitor program is used to establish separate schedules for every part
to be welded. The Monitor program includes a Schedule Name and Schedule ID number. You enter the
schedule name. The Monitor program automatically assigns a unique Schedule ID number to a schedule
every time you save a schedule. The Monitor program increments the Schedule ID by 1 for each
schedule you save. This feature provides for Schedule traceability.

Test Limits Page 1
From the Main Screen click on the Schedule Setup button to get the screen below.

Schacuis Nama DC: Shis Sample.2 ef
Feratare P
_:""L ’_n-u mu—l—-;‘-_. '_[hh*
Feat mapney [ i | Peaegmepw [
e s ; ——
1 bt B i B Rt C [
e B i ko Lo EN R
Y Lt i | I "
Umblype [Fom Ui Ve [Hone
e o . MA DA
— E AMADA WELD TECH

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

The Schedule Name and Schedule ID number of the schedule that is loaded and available for editing is
shown in the upper right area of the screen. The Schedule Name and Schedule ID appear in the same text
box and are separated by a comma. If the Schedule Name box is clicked a drop down list of all
schedules will appear. You can select a different schedule if you choose.

The Binary Schedule Number assigned to this schedule appears in the upper center part of this screen. If
the Schedule has not been assigned to a Binary Schedule Number this text box will display a 0. This text
box cannot be used to select a different schedule.

Binary Schodibe Humber f Schedule Name |DC Shunt Sample 2
un Screen | Relay | Envelope | 13
8
A5
Resistance 14
Puilse 1 Puilss & | . ] 3 ez Fulss &
it M V) | a4l i
: ax  w— f:' . Posk Limdi Max jme) | Y ._.:-
Tiag MOy oy ! i 7 Peak Warning Maxfma) (| 40 A1
Freing Min (V) g1 2 40 Feak Waiming Min jme) :},‘ 9 o Ll
Limia Min V] |- 40 Peak Limit Min jmj || IE 0
i r i
g RS Limit Max fmcs) . | o il
ning Maux (V) |- 40 RMS Warning Max ma) || '5 (B
raing Min {7} ) 0 RMS Warming Min () || '4 1o
LimMinp) o o | RMS Limit Bhin jmca} || '3 i
s DC Shunt Sample, 2
r [ Peak Limit Type | Peak DC Coil Sample, 1
Current T 1
Enter the Limit and Warning values in the text boxes for —— S
Pulse 1 and Pulse 2. _ — : i
. Peak Limit Max (kA) .", 0 .__! 0
A decimal number 0 or greater can be entered for all the Peak Warning Max (kA) '/ ¢ A
Limits and Warnings 0on Test Limits Page 1 Peak Warning Min (kA) A 1
Peak Limit Min (k&) || 0
RMS Limit Max (kA) [/ 06 o
RMS Warning Max (kA) :‘: 0.55 .;:E
RMS Warning Min (kA) .-_.li 5 ."!E
RMS Limit Min (k&) ) 045 o
Limit Type |RMS
=

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

The selection made for Limit Type will determine what limits, warnings,

or envelope will be monitored. If you have entered limit or warnings None

values, you must still select Peak, RMS, or Peak and RMS for Limit

Type. If you have defined an envelope for current, you must still select Peak

Envelope for Limit Type to monitor the envelope for current. 7 RMS

Select the Limit Type using the drop down list. Peak and RMS
None — no limits, warnings, or envelope will be monitored

Peak — Peak limits and warnings will be monitored Enualnpe

RMS — RMS limits and warnings will be monitored

Peak and RMS — Peak and RMS limits and warnings will be monitored

Envelope — envelope limit will be monitored

Voltage I Voltage

Set Limits, Warnings, and Limit Type as described above Bt e
for Current. Peak Limit Max (V) . 4 40

Peak Waming Max [V i;.é T
Poak Warning Min (V) | 52
Peak Limit Min (V) | ;f 3

RMS Limit Max (V) |0
RMS Waming Max (V) |0

RMS Warning Min (V) |0

RMS Limit Min () [0

Limit Type | Piaak

Resistance Resistance

Set Limits, Warnings, and Limit Type as described above
for Current.

RMS Waiming Max |miz) :‘;
RS Wasrning Min (me) |0
RMS Limit Min fma) |0

Limit Type

Pulse 1

Peak Limit Max (ma) || 25
Poak Waining Max |mi3) .:.'-.F"

Peak Warning Min fma) () 20
Paak Limit Min {may) *§ 12

RMS Limit Max {ma) 0

4

-:.'el

| Peak

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

Power [

Power
Set Limits, Warnings, and Limit Type as described above S e
for Current. Poak Limit Max (kW) [0 4o
Peak Warming Max (KW) _ |0 o0
Poak Warning Min (kW) || C 40

Paark Limit Min (kW) ju:

RMS Limit Max (KW) | |0
RMS Warning Max (kW) | [0 50
RMS Warning Min (W) |0 b [

BMS Limit Min (KW} .";E't '

Limit Type | None

SAVE Limits

1. When you have finished making all ]
your changes, click on SAVE. A

window will open which will prompt

Please Enter Schedule Name
for a Schedule Name.

Schedule Name

2. Enter a schedule name in the text box, [PartAB C
such as, Part ABC, as shown in the
diagram to the right. When you are

finished, click on OK. o | Cancel

The new schedule name will appear in the
Schedule Name box in the upper right of the Schedule Name Part ABC 53 :
screen. The new Schedule Number will appear ~ =
after the schedule name separated by a comma.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

Test Limits Page 2

Fomrrda
i W _ Displaiarmne [ (R ry—
ol Thma - Wi ot % o Vommrarta | L b [ ¢ o | £ et |
Vo Tima Ml s || bt T hnss Lt M ] (e[ D Fommasl { Wasniag s [ Femte 1 Moy Jroms T Fors
Wl Palss | | 0t I-Iﬂ1ﬂii-rlllﬂl-"l|l'l‘lh‘|: i ._ ] ] [T ——— .:_.
Wit Ty | Lian e S T ———— Jior . _I' ey e e _I"
et Vaichnos Lt ekl 0 | [ 0 n (SR SEEE e r——r—r—
:‘m’— Flnst Mkt vt Ll Maw ek [ 1 =3 |
Inul‘-l-ll--j'.. P Tk g M i T E g
L bl = B E — L
i Ty .J.iﬂ.. ™ Visal bt Wasning W ] [
ottt § Bhas | Firasl Thic ks L irwdt Ws finch| 2 Fommmsls Flama o
e el Phichaes Ehange Limt Max k] | 712 ] [ (ST r i ]
| Wit 3 Ty | Moo Tiisiruntn Chsys Wi Blas k] [ o000 ] I;' Tirmaska F P asing Wis F L prreeye
A Tk Cmge Worsing il fnch] [ ;- =] J: [ Vomvata T Warming Min |
Bk ks € e Lt M b [ 01 § [ I T O |
[ l-coraila T I snction
L Py !.l:-.-.... T roveiops | ond
Wiedd Vabus Pac] [ 1 527 T

Weld Time

Enter the Max and Min Weld Time Limits. Enter a
decimal number 0 or greater.

Weld Time

mum.uax{mija—
Weld Time -Min (ms) ' (6

Weld Pulse IFII’ST Pulse

Limit Type | Max_Min

Select the desired weld pulse setting from the weld Pulse drop

down list. v First Pulse
The weld Time limits can be applied to the first weld pulse the Second Pulse
second weld pulse or both pulses. If Both Pulses is selected for

Weld Pulse the Monitor program will compare the limits you set to Both Pulses
the time between the trigger of the first pulse and fall of the second

pulse.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

The selection made for Limit Type will determine if the Weld time limits

you set are monitored. You should select None if the Weld time limits None

are not to be monitored or Max_Min if the limits are to be monitored. -
i v Max_Min

Select the desired Limit Type to from the drop down list.

Force 1 and 2

Enter the Max and Min limits for Force 1 and 2. Enter Force/Pressure

decimal numbers O or greater. =
Forcel/Pressure 1 Max (lbs) | 14

Force/Pressure 1 Min (Ibs) |9
Limit 1 Type | Max_Min

Force/Pressure 2 Max (Ibs) . 0

Force/Pressure 2 Min (Ibs) ig_:icl

Limit 2 Type MNone

The selections made for Limit 1 Type and Limit 2 Type will determine if

the Force 1 or 2 limits you set are monitored. You should select None None

if the Force limits are not to be monitored or Max_Min if the limits are :
to be monitored. v Max_Min

Select the desired Limit Type from the drop down list.

Alternate Sensor

This example shows the Alternate Sensor you labeled as | gag Flow
Gas Flow. Enter the Max and Min Limit values. Enter
decimal numbers 0 or greater. MAX .} 40

MIN ‘)30
Limit Type 'I\]I':'Jne

The selections made for Limit Type will determine if the Alternate

Sensor limits you set by are monitored. You should select None if the None
Alternate Sensor limits are not to be monitored or Max_Min if the a
limits are to be monitored. v Max_Min

Select the desired Limit Type to from the drop down list.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 4: MONITOR SETUP

Displacement Limits

Enter the limits and warnings for Initial Thickness, Final Thickness, and Thickness Change for both
Displacement 1 and Displacement 2. Enter positive or negative decimal numbers as shown on the
following page.

Click the check box next to the limit or warning for the Monitor program to monitor that limit or
warning. If the Activate Limit box is left unchecked, that limit or warning will not be monitored.

Displacement

Dizplacement 1 Displacermnent 2
Activate Limit Activate Limit

Initial Thickness Limit Max (inch) /| ggs
Initial Thickness Warning Max (inch) ' 5o
Initial Thickness Warning Min (inch) tﬁﬂﬁ_
Initial Thickness Limit Min (inch) ‘n. 07
Final Thickness Limit Max (inch) j';"ﬁ'u'é'
Final Thickness Warning Max (inch) '

Final Thickness Warning Min (inch) ' |

HOORHNREKE
lD_

Final Thickness Limit Min {inch) ; 'u 065

&
Ny
S
=

Thickness Change Limit Max (inch) | 0 008
Thickness Change Waming Max (inch) 1 go6s

Thickness Change Warning Min (inch) " p 005

Thickness Change Limit Min (inch) 0 004

Envelope Limit

A EEEEEEEEENER

W N A .
; '\ L I."
L1
c;-

Weld Value (inch) .. 0 005 o

Click an X in the Envelope Limit check box if the envelope limit is to be monitored for Displacement 1
and Displacement 2.

If a Weld to Displacement process is implemented, enter values in the weld Value box.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Formula
Formulas can be created and the results used for comparison to Limit or Warning values.

Formula

Formula 1 Name ]w.a_-ld Cale

Formula 1 Limit Max | 1 Formula 1 Limit Check| <]

Formula 1 Warning Max ' {, 5 Formula 1 Display | Fixed Floating Point
Formula 1 Warning Min :' 0.65

Formula 1 LimitMin |05

Formula 1 Function | (Peak Current Pulse 1 + Thickness Change 1* 2 5)

Formula 2 Name  Formula 2

Formula 2 Limit Max |0 Formula 2 Limit Chock
Formula 2 Warning Max ' 1 Formula 2 Display ‘) Scientific Notation

Formula 2 Warning Min $ 0
Formula 2 Limit Min /| 0

Formula 2 Function

Formula 1 Name

Enter up to a 10 character name for the Formula. This name will be displayed on the Monitoring
Screens as a reference for Formula 1. If this box is left blank, the Monitor program will display Formula
1 as the reference.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Formula 1 Limit Max, Warning Max, Warning Min, Limit Min

Enter the desired values for the upper and lower Limits and Warnings. Enter positive or negative
decimal numbers.

Formula 1 Limit Check
Click this box if the Monitor program is to monitor this Formula’s Limit and Warning levels.

Formula 1 Display

Select either Fixed Floating Point or Scientific Notation for
the format to be used for the display of the formula result.

v Fixed Floating Point
Scientific Notation

Formula 1 Function
Formulas up to 250 characters can be entered.
The formula should consist of weld parameter names, arithmetic functions and parenthesis.

Arithmetic functions: Add (+), subtract (-), multiple (*), divide (/).
Parenthesis (or) used to sequence calculations.

Weld parameter names

Peak Current Pulse 1 RMS Resistance Pulse 2
RMS Current Pulse 1 Peak Power Pulse 2

Peak Voltage Pulse 1 RMS Power Pulse 2

RMS Voltage Pulse 1 Initial Thickness 1

Peak Resistance Pulse 1 Final Thickness 1

RMS Resistance Pulse 1 Displacement 1

Peak Power Pulse 1 Initial Thickness 2

RMS Power Pulse 1 Final Thickness 2

Peak Current Pulse 2 Displacement 2

RMS Current Pulse 2 Force 1

Peak Voltage Pulse 2 Force 2

RMS Voltage Pulse 2 Alternate Sensor Maximum
Peak Resistance Pulse 2 Alternate Sensor Minimum

If the formula calculation results in a calculation that is not mathematically possible, the Monitor
program will assign the Formula calculation a value of 0.

To setup the parameters for Formula 2, refer to the above instructions for Formula 1.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
990-879 4-15
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Trigger

The Trigger settings set the beginning of the first weld pulse. In addition, the Monitor program uses the
trigger settings to determine if a weld pulse has occurred.

The Monitor program can monitor one parameter to determine the trigger. The choices for this
parameter are the Digital Trigger Input, Current, Voltage, Forcel/Pressure, Of Force2/Pressure. The
Digital Trigger Input, Current Or Voltage are selected with a Check Box. Forcel/Pressure and/or
Force2/Pressure are selected from a drop down list.

A Debounce Time can be set for the trigger function to address noise or signal variability so that false
triggers are prevented. The process will need to be above the trigger value for the length of the
Debounce Time in order for the Monitor program to set the trigger point.

Tow Limsn Fage 1 | Tewt Lims Fage |W I-:.....l_-tn- Relly  Emvsicos
Cawaan [l amtiny

Fre laggesiesl | Pt Propemsfi | &

Insbis | Db Pomss sl |

L it B | Togpes i 0 [ e ——————_ o
by | ntis Dttt Pl gt~ | g borrel (o | i- ™
st [ [Ty P | S | -
SLIDER SETTING NUMERICAL VALUE
Cutment Cod Sensitvay \®_1’
Pre-Triggerims) [ 1 Fuat Triggerimn] | |; e |
3 * ‘H. ‘IJ . LE 9" ‘:i : “‘ .}'f : l. 'Il - -

o oy Debowos Tims [mej (- ] ll_’lLMﬂ]_:'."_ - __________

- | [
L] e . e D 00 IS D MO0 00 s
- Ensblo| | Debouscn Thme fma) [ Trigges Lovel (%1 1 L A— : | o
) " @ 4 ¥ 3 H LI B B
2 : e
Duboiscn Time (ma) | Trigges Lowel %) LY T i [T =t
= < PIS S M NI IDEIETINRInNse
Force HHressers
Dratocoatecn Thowst [msd 7 Trigages Lowel (% | VSRS -
& L L5 S M MBI N BI NI N BRI B OS e

FeaaProssurs Trigger Enabls [\
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Pre-Trigger

Enter the Pre-Trigger (ms) value to set the Pre-Trigger time in milliseconds. The Pre trigger time can be
set from 0 to 2000 milliseconds with the restriction that the total of the Pre and Post Trigger times must
sum to 2000 milliseconds or less.

Post-Trigger

Enter the Post-Trigger (ms) value to set the Post-Triggering time in milliseconds. The Post Trigger time
can be set from 1 to 2000 milliseconds with the restriction that the total of the Pre and Post Trigger times
must sum to 2000 milliseconds or less.

Current Coil Sensitivity

Set the Current Coil Sensitivity using the slide bar in the upper right corner of the Trigger Setup screen.
The Current Coil Sensitivity will determine the trigger point for coil applications when Current is
selected as the parameter to monitor for the trigger point. The instructions under the following Current
Trigger section must also be followed for current triggering applications.

A higher value for coil sensitivity will increase the chance of false Monitor triggers when an actual weld
has not occurred. A possible method for establishing a Current Coil Sensitivity for an application is to
start with a Sensitivity of 98%. Increase the Current Coil Sensitivity if the Monitor is not triggering on all
of the actual welds. Reduce the Current Coil Sensitivity if the Monitor is recording false triggers.

Triggering Mechanism

The Monitor program can monitor one parameter to determine the trigger. The choices for this
parameter are the Digital Trigger Input, Current, Voltage, Forcel/Pressure, Of Force2/Pressure. The
Digital Trigger Input, Current or Voltage is selected with a Check Box. Forcel/Pressure and/or
Force2/Pressure are selected from a drop down list.

Digital Trigger
Click an X in the Enable box if you want to use the Current to set the trigger point.

The Monitor program will set the trigger point at the moment that it reads the Digital Trigger input is
active. The Monitor program polls the Digital Trigger Input once every 100 milliseconds. You should
consider this 100 millisecond time window- when selecting the pre- and post- trigger times.

Current Trigger

Click an X in the Enable box if you want to use Current to set the trigger point for either a coil or shunt
application.

For shunt applications, set a Debounce Time between 0 and 10 milliseconds as a decimal number. The
actual trigger parameter must be above the user-set trigger level for the length of the Debounce Time
before the Monitor will initiate a trigger. The start of the post-trigger time will begin at the start of the
Debounce Time. If you set a Debounce Time greater than the post trigger time, the Monitor program will
use the post trigger time in place of the user-set Debounce Time when it evaluates debounce periods and
determines trigger points.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Set a value for current level using the slider bar on the Current Trigger line on the screen. Moving the
slider bar will change the % of range (2000 amps) and the amps boxes. This value will be used for
current triggering for shunt applications. The maximum current trigger level for shunt applications can
be 2000 amps.

For shunt applications with a dual pulse, the value set for the current level is also used to identify the
point at which time and RMS calculation begin for the second pulse.

For coil applications with a single pulse, the value set for the current level is not used for any function.
For coil applications with a dual pulse, the value set for the current level is used to identify the point at
which time and RMS calculation begin for the second pulse.

For coil applications, Debounce Time does not apply. If the schedule has been setup for a coil on the
Weld Setup Screen, the Debounce Time will be greyed-out on the Current Trigger line as shown on the
screen below.

GREYED-OUT
Currend Cadl §anuitivity
Pre-Trigguefms) § 1 Pou Triggasime) e, -
. S Tt
Deghal =
Enabibs
Comi rienil
Enabbe[ . ] Trigger Level M) |- L4 e —— )
— o o0 0 L M0 1000 200 140D 000 IBOD 2000
Wallage —
Enable[ | Debsunce Tims fmaj Tiiger Lowel 04 . L —— o
g : [ R | R D st veimy Bl
Force | Presurs
Delesunce Thms I Trigger Levsi o8 -1 L |
g 0 2% § 7 1% K5 ATE M ZS 25 ITE M NE M TE G ¥
Force L Pressure
Debounce Time jms) Trigger Lol (%) L _ & F
025 % i B m s E RSN NS
ForcePressure Trigger Ensble y, o

NOTE: For applications with a current trigger level of 50 amps or less it is strongly recommended to
select either the Butterworth or IIR filter on the Weld Setup Screen. If a filter is not selected, there is a
possibility of false or missed trigger points due to any low electrical noise that may be present.

Voltage Trigger
Click an X in the Enable box if you want to use Voltage to set the trigger point.

Set a Debounce Time between 0 and 10 milliseconds as a decimal number. The actual trigger parameter
must be above the user-set trigger level for the length of the Debounce Time before the Monitor program
will initiate a trigger. The start of the post-trigger time will begin at the start of the Debounce Time. If
you set a Debounce Time greater than the post trigger time, the Monitor program will use the post trigger
time in place of the user-set Debounce Time When it evaluates debounce periods and determines trigger
points.

Set a value for voltage level using the slider bar on the Voltage Trigger line on the screen. Moving the
slider bar will change the % of range (10 volts) and the volts boxes. The maximum voltage trigger level
can be 10 volts.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Force 1/Pressure and Force2/Pressure Trigger

Set Debounce Times between 0 and 10 milliseconds as a decimal number. The actual trigger parameter
must be above the user-set trigger level for the length of the Debounce Time before the Monitor program
will initiate a trigger. The start of the post-trigger time will begin at the start of the Debounce Time. If
you set a Debounce Time greater than the post trigger time, the Monitor program will use the post trigger
time in place of the user-set Debounce Time when it evaluates debounce periods and determines trigger
points.

Set values for force 1 and 2 levels using the slider bar on the Force/Pressure Trigger lines on the screen.
Moving the slider bar will change the % of range (set on the Weld Setup Screen) and the numeric boxes.
The maximum force trigger level is the value entered on the Weld Setup Screen.

Force Pressure Trigger Enable
Force triggering can be based on only the Force 1/Pressure channel, Force 1
only the Force 2/Pressure channel or both Force/Pressure Channels. Force 2
If Force 1 OR Force 2 is selected for Force Pressure Trigger Enable Force 1 OR Fasca 2
setting then the trigger point will be set when either Force 1/Pressure

) . . F 1 AND F 2
or Force2/Pressure is greater than the trigger setpoint for the length of — i

the debounce time. If Force 1 AND Force 2 is selected for Force Pressure Trigger Enable setting then the
trigger point will be set when both Force 1/Pressure and Force2/Pressure are greater than the trigger
setpoint for the length of the debounce time.

Weld Setup
The Weld Setup Screen sets a number of parameters for the Schedule.

Tesi Limiix Page 1 | Tess Limis Page 7 | Trigge| Weld Setup Imll-:-una Relary  Ermeelops

Thuent Hesintaasa iy [Full Rarge: . otsearet 1 Wisage
L Cadl Lamvissdl [A1] -

Currer Typa Vollmge (V] -

. Compniny 1 Sepaint |1
Foecaitrassars fitaj [ L ounion I Masage :

Altareatis

Voltnge Thepabokd oo Retistance Cakoelascn {1 Ciwmstetd 2 Sagesiond

el R Curverd Thiwsbesd ot Reistamoe Cabeulston [LA)

Soriad Hursbet Inespmem £

Pl Tyjm Curcont Fail Loval {4 Serial Nember ||,
MGLE PLLSE I

Lok Ml | 5
1 mitfManmng Lir, Fougn 1 Fire Levld
FIRST PURLSE

Ph]

minia) Thickmess Delay
g L

Comvart Filwen. Ind Vishage Filies. Pad e— - lsate Fibss
Fila Ty | et L P — Fier Type o Fil TER Filer Typs | iy Pl TER

Caill Iy | Cuisll Fowg Cwiolireg o uedl | req
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Shunt Resistance

For a current shunt application, enter a shunt resistance as a decimal
number O or greater.

Coil Ratio

For a coil application enter the coil multiplier. For example, enter 1 for
a 1 X coil. Enter 10 for a 10X coil. Enter the Coil Ratio as a decimal
value 1 or greater.

Current Type

The choices for Weld Current Type are AC or DC. Choose either AC or
DC setting based on type of welding power supply used for the
application.

Start Cycle and End Cycle

For an AC Weld application, a Start Cycle and End Cycle must be
entered. These values are used for calculating RMS values. Refer to
Chapter 1 for more details of RMS calculations.

Start Cycle can be from 1 to 119. End Cycle can be from 1 to 120. If
the user enters in a Start Cycle number greater than the End Cycle, the
RMS value reported will be 0.

If DC is selected for Current Type, entry of settings into the Start Cycle
and End Cycle boxes is prevented by the Monitor program.

Pulse Type
Select Single or Dual for Pulse Type.

Shunt Resistance(mn)
41.0017

Lument Type
DC

Start Cycle

End Cycle

Coil Ratio
4 4

AC

Current Type
AC

Start Cycle
oA 1

End Cycle
498

v SINGLE PULSE
DUAL PULSE

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Limit/Warning Lines

The Limit/wWarning Line parameter will determine if the limit lines for LimitWarnina Lines
the first or second pulse will be displayed on the Weld Monitoring + FIRST PULSE

Graphs. SECOND PULSE

Full Range — Coil Current
’
Select the range for the coil used for the application from the drop BK
down box.
20K
60K
200K
Full Range — Voltage, Force/Pressure/ Alternate Full Range
The Full Range parameters can be set to provide better Coil Current (A) |7
proportions in the graph displays. Voltage (V) {70
Voltage can be set from 0 to 15 Volts as a decimal number. Force/Pressure (Ibs) ' 40
Force/Pressure can be set from 0 to 1000000 as a decimal ABSTEmS - o0
number.
The Alternate Sensor can be set from 0 to 1000000 as a decimal
number.
Voltage Threshold for Resistance Calculation
Enter a value from 0 to 15 volts as a decimal number. The Voltage Threshold for Resistance Calculation (V)
resistance for the resistance waveform will not be calculated 40.1
when the voltage is below the value entered into this box. Current Threshold for Resistance Calculation (ki)
401
Current Threshold for Resistance Calculation Lurront Fall Level (%)
-4 10
Enter a value from 0 to 200 k amps as a decimal number. The el
resistance for the resistance waveform will not be calculated 40 (1bs)
when the current is below the value entered into this box. Inisial Thickness Dalay
Setting the Current and Voltage thresholds enables you to & e

eliminate the spikes in the Resistance value that would be
calculated from very low Voltage or Current levels. Data points for the Resistance waveform will not be
plotted unless both the Voltage and Current settings are met.
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Current Fall Level

Enter a value from 10 to 90 as a whole number. This value determines the end of a weld pulse for
RMS and time calculations for DC and AC Welds. This value represents the level of the signal from
zero. If the pulse has a peak current of 1000 amps and a Current Fall Level of 90% is entered, 900
amps will be the end of the weld pulse for RMS and time calculations.

Force 1 Fire Level

Enter a value from 0 to 1000000 as a decimal number. This value sets the point at which the Force
Fire Digital Output J105-6 will switch active. When the Force 1 channel is below the Force 1 Fire
Level, the Force Fire Digital Output Will be inactive. When the Force 1 channel is above the Force 1
Fire Level, the Force Fire Digital Output will be active.

Refer to Chapter 1 for additional information on the Force Fire Function.

Initial Thickness Delay

Enter a value from 0 to 9999 milliseconds as a decimal number. This parameter is used to set the
amount of time that the Monitor program will wait after reading the Initial Thickness Measurement
Input go from inactive to active before taking the Initial Thickness Measurement.

Refer to Appendix C for additional information on use of the Initial Thickness Delay.

Counters

The Monitor program provides two user-settable weld counters which can be used to display messages
or switch digital outputs. Each counter will display the user-defined message when the user-specified
weld count is reached.

Counter 1 and 2 Messages B

“hange electrodes

Enter the messages for Counters 1 & 2 as ASCII

characters with up to 200 characters. e gy LIl )

Srhedie Marisnance

Counter 1 Setpoint
Cowibed 2 Setpoint * (o1,

Enter values for Counter 1 and 2 Setpoints from 0 to
2147483647 as a whole number.

Serial Numbers and Lot Numbers

Parameters can be set to control the use of serial and lot
numbers. Serial Number Increment g

Serial Number

Lot Number | 1.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Serial Number Increment

The choices for Serial Number Increment are No Or Automatic. |f
Automatic is selected then the Monitor program will increment the
serial number after every weld.

Serial Number

The Choices for Serial Number are Yes or No. If No is selected, the
Serial Number field on the Run and Weld Monitoring Screens will not
be accessible.

Lot Number

The Choices for Lot number are Yes or No. If No is selected, the Lot
Number field on the Run and weld Monitoring Screens will not be
accessible.

Filters

The Monitor program has filters which can be selected to filter noise on the analog input channels.

7 No
Automatic

4 No
Yes

4 No
Yes

Current Filter- 2nd Voliage Filer- 2nd Force Filler

Filer Type | 5 tterworth Fier Type | By iiterwarth

|F"“" vPe [NO FILTER

Alernate Filler

(Filer Type [0 FILTER

Cutoff Freq || 1003 " lCutolf Freq [ 100 "~ lcwott Froq o " (Cutoft Freq /|1
The Filter choices for each of the analog channels are Butterworth, IR,
or NO FILTER. NO FILTER
Enter Cutoff Frequency from 100 to 20000. v Butterworth
IR
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990-879

4-23



CHAPTER 4: MONITOR SETUP

Run

Screen

TestLimits Page 1 Test Limits Page 2 | Trigger = Weld S-l'l'upl Run Screen jreeiay | nvelope

First Run Chan
Humbsze of Wields on X axis
420

4

Run Chart Data
|RMS Current Pulse 1

Second Run Chart

Humber of Welds on X axis

(4 [E
20

Run Chart Data
Peak Vollage Pulse 1

Histogram MNumeric Data
Humber of Welds in Histogram First Numeric Data
:J.”.ZI' |RMS Current Pulse 1
Histegram data ; Second Numeric Data
Thickness Change 1 | Peak Voltage Pulse 1
Sigma Third Numaric Data

| Three Sigma

'Ii;:?:--l Range (B0
(CF )

Lower Range [20°

(CFM

:.FUFI'EE" 1

Fourth Numeric Data

| Initial Thickness 1

ol Run Screen Waveform

| Current

The Run Screen Setup Screen is used to select the parameters that will be displayed on the Run Screen
and also select some screen formats.

The following parameters can be selected for display on the two Run Charts, Histogram, four Numeric
Displays and Waveform on the Run Screen.

Peak Current Pulse 1
RMS Current Pulse 1
Peak Voltage Pulse 1
RMS Voltage Pulse 1
Peak Resistance Pulse 1
RMS Resistance Pulse 1
Peak Power Pulse 1
RMS Power Pulse 1
Peak Current Pulse 2
RMS Current Pulse 2
Peak Voltage Pulse 2
RMS Voltage Pulse 2
Peak Resistance Pulse 2
RMS Resistance Pulse 2

Peak Power Pulse 2
RMS Power Pulse 2
Initial Thickness 1
Final Thickness 1
Thickness Change 1
Initial Thickness 2
Final Thickness 2
Thickness Change 2
Force 1

Force 2

Alternate

Formula 1

Formula 2

4-24
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First Run Chart

For the first Run Chart enter the number of welds which can be

displayed on the X axis. Enter a value from 10 to 4000. o o

Humber of Welds on X axis
420

Run Chart Data
| RMS Current Pulse 1

| e

Select the parameter to be plotted in the first Run Chart from a drop Peak Current Pulse 1
down list. + RMS Current Pulse 1
Peak Voltage Pulse 1
RMS Voltage Pulse 1
Peak Resistance Pulse 1
RMS Resistance Pulse 1
Peak Power Pulse 1
RMS Power Pulse 1
Peak Current Pulse 2
RMS Current Pulse 2
Peak Voltage Pulse 2
RMS Voltage Pulse 2
Peak Resistance Pulse 2
RMS Resistance Pulse 2
Peak Power Pulse 2
RMS Power Pulse 2
Initial Thickness 1

Final Thickness 1
Thickness Change 1
Intial Thickness 2

Final Thickness 2
Thickness Change 2

Second Run Chart

For the second Run Chart enter the number of welds which can be Second Ran Chart
displayed on the X axis. Enter a value from 10 to 4000.

Humber of Welds on X axis
:120

g
| Peak Voltage Pulse 1

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Select the parameter to be plotted in the second Run Chart from a drop
down list.

Histogram

For the Histogram, enter number of welds that will be retained in the
histogram. Enter a number from 10 to 4000. Once the number is
reached, the Monitor program will maintain the histogram using a first
in first out basis.

Peak Current Pulse 1 ]

+ BMS Current Pulse 1

Peak Voltage Pulse 1
RMS Voltage Pulse 1
Peak Resistance Pulse 1
RMS Resistance Pulse 1
Peak Power Pulse 1
RMS Power Pulse 1
Peak Current Pulse 2
RMS Current Pulse 2
Peak Yoltage Pulse 2
RMS Voltage Pulse 2
Peak Resistance Pulse 2
RMS Resistance Pulse 2
Peak Power Pulse 2
RMS Power Pulse 2
Initial Thickness 1

Final Thickness 1
Thickness Change 1
Initial Thickness 2

Final Thickness 2
Thickness Change 2

Histogram
Humber of Welds in Histogram
4200

Histogram data

|Th|ckness Change 1

Sigma
|\ Three Sigma

Higher Range [20%)
(CFM)

Lower Range [20%)
(CFM)

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Select the parameter to be plotted in the Histogram from a drop down RMS Resistance Pulse 1 =)

list. Peak Power Pulse 1
RMS Power Pulse 1
Peak Current Pulse 2
RMS Current Pulse 2
Peak Voltage Pulse 2
RMS Voltage Pulse 2
Peak Resistance Pulse 2
RMS Resistance Pulse 2
Peak Power Pulse 2
RMS Power Pulse 2
Initial Thickneass 1
Final Thickness 1

+ Thickness Change 1
Initial Thicknass 2
Final Thickness 2
Thickness Change 2
Force 1
Force 2
Alternate
Formula 1
Formula 2

Select the number of sigma to be displayed on the histogram for the One Sigma
standard deviation calculation. Two Sigma

Four Sigma
Five Sigma
Six Sigma

If the parameter selected for the Histogram does not have limits set on Histogram
either the Limits Page 1 or 2 screens the higher range and lower range
will be in black font indicating that these parameters should be entered.
The Higher and Low Ranges are used to scale the X Axis of the
Histogram. o
|F|nal Thickness 1
Enter Higher and Lower range as a decimal number from 0 to 100 Sigma

| Three Sigma

I Number of Welds in Histogram
| 4200

' Higher Range (80%)
| oo (imch)
I E

i Lower Range (20%)
| -_‘.::':' 05 {inch)
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Numeric Data and Waveform

Up to four Numeric parameters can be selected to be displayed in large Numeric Data
font in the upper right corner of the Run Screen.

First Numeric Data
|RMS Current Pulse 1
Second Numeric Data
|Peak Voltage Pulse 1
Third Numeric Data

|F|:u'|:1:: 1

Fourth Numeric Data
| Initial Thickness 1

Select the parameter for each of the Numeric display. Pt Do

First Numeric Data

RMS Current Pulse 1 =
Peak Current Pulsa 1
4 RMS Currenl Pulse 1

Peak Vollage Pulse 1
RMS Vollage Pulse 1
Peak Resislance Pulsa 1
RMS Resistance Pulse 1
Peak Power Pulse 1
RMS Power Pulse 1
Peak Current Pulsa 2
RMS Current Pulsa 2
Peak Voltage Pulse 2
RMS Vollage Pulse 2
Peak Resistance Pulse 2
RMS Resistance Pulse 2
Peak Power Pulse 2
RMS Power Pulsa 2
Initiad Thickness 1

Final Thickness 1
Thickness Change 1 —
Initial Thickness 2

Final Thicknass 2
Thickness Change 2

Waveform

The waveform needs to be selected for the lower right of the
Run Screen.

Run Screen Waveform
|Current
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Relay

The Relay Setup Screen below allows you to set when you want each of the four Weld Monitor relays to
activate. This screen also allows you to set the Condition and Relay State for each of the relays. The
process for setting these parameters is the same for each relay.

Schedule Setup | v
Bonaey & 7 Scheduls Mame Run Saingle 0O 46 |
Toas Lisins Page 1| Tast Limits Page 1| Trigger | Wield Sariu | nxnaml Rislay iim,
awdry | Halry 7
by i b P aemmins Bediy Snsae Batost Surpmton
"£ ;.,.I ] I'-uu-l: r_F ":1 Sy Farce 1 :-?:
2 Aloerve | imin Was h—r e L I - e— | Wl el Blas [o— [T | R e ——
E=s =0 =f.=F| [[E=F |= =f_ =
ey 3 by &
By Limie e — __ rday Sae ket Parasmaster
| il [Ire— Visad Flishamss | rl-rrwl-—.rl | | it I— Wil Tl s 1 :luruu-—z_
| ke L B Pt Dnplssman § | Dlaplacisresst Al Lirsit Blas Pt Dhplsionsan 1| | Daglncsmesa |
" Koeve Wiuring tan Buskmancel | (N Alnate] | " b Waraig ey Restmennsl | [P Asssane |
b Maining M b ] — Vb P ey Wi == : et
" Bk Limit i ek Fme | Fomsia }  beed Drive ol | " b it M Weld Fiemer| Fovsaa ¥ e Drber Full |
Relay State
Select NO (Normally Open) or NC (Normally Closed).
Relay State
* NO
" NC
Condition
Set the Condition of when the relay should activate.
Y Condition

Select Out of Limits, Above Upper Limit, Or Below Lower

Limit. ® Above Limit Max

" Above Warning Max
" Below Warning Min
* Below Limit Min
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Channels Selected

You may select any individual Parameter or any
combination of these parameters. If you select Any, the
relay will activate any time any one of these parameters
goes out of limits.

Envelope

| select Parameter

any| | Fosce 'I: Fotee ?:
{ulmnl;::- | Initial Thickness 'Ij_' Initial Thickness Ij__
'u'uhngei . 1 Final Thickness 'I: | Final Thickness 2:
l-'nrwrrr_ _j Displacamant 'I: Displacement J
ﬂurﬂﬂancc_ | Formula 1) ﬂmrrnnle_
Weld Time _| Formula I'._| Hard Drive Full:

1. Click on the Envelope tab on the Schedule Setup to setup an envelope for a schedule. When
the Envelope tab is accessed, the current waveform will be displayed by default for the selected
schedule. The screen below does not display an envelope waveform, indicating that the current

envelope has not yet been setup.

Test Limits Page 1 | Tead Linits Page T | Trigger | Weld Setup | Ron Screen | Reta]  Esvelage ’

Ermvebigs

Ervelape Trge W indax

L Fovlanpab o}
Terwuierra

Hafarance @avedomm Fi Pente

Pl e Foormm Ulppoae Cofuad %

Bl ord D bl
Rl Warww P Loossrnr Dwat %)

==

Generata Reference
Waveform

Envelope limits sets the maximum and minimum limits above and below a waveform from a previous
weld (or welds) for a specific parameter. You may choose a single waveform around which to create an
envelope or you may average several waveforms together in order to get an “ideal” reference for the
welds you want to make. The upper and lower bounds of the envelope remain a constant distance from

the reference waveform.
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Peak 1 0252 Peak2 0000 RMS1 0218 RMSZ2 0.000
0.35-

UPPER LIMIT ——0==
0.25-

IDEAL WELD WAVEFORM —— =

LOWER LIMIT X =

o-

'|:|_I:|5"I 1 1 1 1 I 1 1 |
0.0 2.0m 40m 60m 80m 10.0m 12.0m 14.0m 16.0m 18.0m
Time (ms)
Current(kA) Expand

2. Click the Envelope Type box to display a drop down box + Current

listing the envelopes available for this schedule. If the | votage |

voltage waveform is selected the screen will appear as Dt 1

shown below. FPowor

Resistance

Displacemsnt 2

ot Lismits Pags 1 | Tai Limits Prugr § | To otk Wi flotup | llun Boress | fieisy Drresiops
Lowiinm
I Erveispe Type I [P

€ frraiipe K1

s mdea
RC T
Waprmecn Wrawior Fom fo=ter L

Hd Prewtorm Lipper Offaed %) Ly 1 bt
Recard 0 bsohated B B 2 .

R Porewdorm Lowsr Offas %) vt Vbt

Ganerate Reference
Wavefom

.. . coey J
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3.

Click on Generate Reference Waveform and then a Query screen will appear.

Do a query

which, at a minimum, includes the desired welds that will be averaged into the envelope for this
schedule. This will give a screen with a query as shown in the following screen.

iart=g Date LES BE LY
O =
1L R L bR Query ||_= > | | Show WaveForm | Select
1 Nlemy WTEIFW T Ty TR e e d
Wirkd Courst | Time Stamg | Sctadule Muma | Wi Sarial | Wi Lot | Tant i1 =10 |Polarty | Curcent Paak | volage Prak | Powsr Pk | Besatmcs Peas «
106 W20/2010 43546 FM Run Sample DC 52601 35 Pos 0. 7O4933 4 340824. 2 TAGT2( 15.4T0067(
105 W20/2010 4:35:38 PM Run Samgle DC 52600 35 Pos 0. 744004 4 403THE 2 GESEE! 14 D42642¢
104 W20/2010 4:35:29 PM Run Samgle DC 52599 35 Pos 0686164 4 EOETON 2.58422( 15. 7438241
103 207201043519 PM Run Sample DC 52598 35 Pos 0.TE8251 4411365 2. 73272 14.TIT230C
102 2072010 4:35:12 PM Run Samgle DC 52597 a5 Pos 0.739997. 4 849722 2 67672 15.037138%
L 202010 43506 PM  Run Sample DC 52596 35 Pos 0. 724848 4 2421800 2 46526 14.T40855:
100 W2072010 4:34:49 PM Run Samgle DO 52595 35 Pos 0.74285N 4 262551: 2.513921 14 4618387
99 2002010 4:34:26 PM Run Sample DC 52594 L Pos 0.731781: 4 230698- 2 467304 156382058
98 S20/2010 4:34:16 PM Run Sample DC 52593 35 Pos 0.7262221 4 1465968 2 49431« 14 GRG352:
ar W20/2010 4:34:05 PM Run Samgle DC 52592 35 Pos 0.715315; 4. 250490 2 52400« 15.48TT705¢
95 Q2072010 4:33:45 PM Run Sample DiC 52591 a5 Pos 0.680515! 4 204323 2. 385280 14 BB21077
95 2072010 43337 PM Fun Sample DC 52590 35 Pos QEBTITT. 4 2802861 2 44934 13616847
124 2072010 4:33:27 PM Run Sample DC 52589 35 Pos 06451281 4 145526 2 46147, 10.251347¢
a3 22010 4:33:16 PM Fun Sample DC 52588 35 Pos 0. 730965 4 246863 2. 49094 14 £31703¢ |
92 2072010 4:32:4T FM FRun Sample DG 52587 35 Pos 0.747542° 4084793 2 57171 13637379
a1 202010 4:31:58 PM Run Sample DC 52586 35 Pos 06996241 4. 244141: 2 47566 13.0214624
0 S202010 4:31-50 PM Run Sample DC 52585 35 Pos 0649162, 4 J458T0- 2 34505 15 8637170
83 20/2010 4:31:41 PM Run Sample DC 52584 a5 Pos 06298593 4 559584 2 21315 17. 2058584
83 2072010 4:31:31 PM Run Sample DiC 52583 35 Pos 0. 7475341 4 118857 2 561207 12. 29495027
8/ 207010 4:31:24 FM Fun Sample DO b2h82 35 Pos QGE05372 4. 491244 2 29901 14, 5348067
85 2201043117 PM Fun Sample DC 52581 35 Pos 0742160l 4 181620 2.52252. 15.361989(
a5 W20/2010 4:31:09 PM Fun Sample DC 52580 38 Pos QET1TE11 4. 4218600 2 384270 14, 1744613
4. You may choose an individual waveform or up to 30 waveforms to average together as the

baseline for the envelope.

welds.

Select multiple waveforms by holding down the Ctrl key and
selecting, or you may select a block by holding down the shift key and click on the first and last
selections and all waveforms in between will be selected. The following screen shows selected
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Wkt Grunt | Teme beme Lrbwdiin bame i orial | Tt 1) Sckw I | Folarty Currord Pesn | Vokge Peak | Praes Pesn lesaiance Peai s

S2V2010 4:35:46 PM ] 0.794933 4340824 2 TBETH 15.470067C
20010 4:35:38 PM 0.744004° 4403756 2 GESEEL 149436426
SR20010 4:35:20 PM [ 0686164 4 806701 2 58422 15.7438244
H202010 4:35:19 PM 0.768251 4.411365 2.T33TX 14.737230
2010 4:35:12 PM 07389997, 4. 649723 2 6TET2" 15.0371385
2002010 4:35:06 PM 0.724845! 4 242180: 2 46526« 147408552
20010 4:34:49 PM . 0.742857 4. 262551 2 51392 14 461838
2010 4:34:26 PM 0.731781. 4238698 2 46730 156382055
202010 4:34:16 PM 07262221 4 146968 2 49431« 14, 586352
20010 4:34:05 PM 0715319 4. 259490 2.52400« 154877958
S20010 4:33:45 PM 0.680515! 4.394323 2 36526; 14882107
20010 43337 PM 0.687177: 4, 239260 2 445342 136168470
22010 4:33:27 PM 0.5451381 4.145526 246147, 10.2513475
20010 4:33:16 PM
SR010 432 4T PM
31 Run Sample DC
a0 SPO2010 4:31:50 PM Fun Samgle DG R2EA5 a5 Fos 0645162 4 45870 2 34508 15 863717
B9 202010 4:31:.41 PM Run Samgle DC 52584 a5 Pos 0629893 4 559584 2 21315 17, 305858¢
BB SR2010 4:31:31 PM Run Sample DC 52583 as Pos 07475341 4 118857, 2 561207 12, 399502 7

BT S20010 4:31:24 PM Run Sample DC 52582 35 Fos 06053ITZ 4. 491244 2203 4 S34B062
BG S20F010 4:31:17 FM FRun Samgle DC 52581 a5 Pos D.742160! 4 181622 2 522!
25

SRV010 4:31:08 PM Run Sample DC 52580 a5 Pos OBTITS 4. 4218600 2 3842 T 14, 174461 3

5. Click the show waveform button to display the waveforms selected. Each waveform will be
shown as a dashed line in a unique color. The color is coded to one of the Remove/Add buttons
that appear along the bottom of the screen. The Remove/Add buttons in grey font do not have
an assigned waveform. This screen provides an opportunity to deselect waveforms if it is not
desired to include them in the final average baseline for the envelope.
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6. If there is a waveform that should not be included in the average of waveforms for the baseline,
then the Remove/Add button can be clicked for that particular waveform. In the following
screen, the waveform 52600 has been removed as indicated by the Remove/Add button which is
shown as Add.

@HADA

AFAADA MIVACHI AMERICA

7. Click the Return button when finished removing or adding waveforms. The Query screen for
the waveforms will then appear and only the waveforms that remain selected will be

highlighted.

ik bk _Query | </ = Show WeveForm| _Select |

Vel et | Fomen s [y — b W Lo e Sites ety v Faa | Viige Pash | Forms i | Raeioslirri s &
Pos 0794933 4 340824 2 TRETX 15 AT0DDET]
Run Sample DC 26 2 0.744004 ' £ 4037664 2 GESB6( 14 04 3642€
0 EBE164- 4. 506701 2. 504220 15.7420244]
Q202010 4:35:19 PM ] 2 OUTEE2S1 4 411385 2. TA3TX 14, TIT230
902010 4:35:92 PM 0.7306097. 4 B49T23 267672 15.0371364
SEA0R010 4:35:08 PM 3 0. T248407 4, 242180 2.48526« 14, T40855
2202010 4:34:49 PM 1 OUT42BETY 4, 282551 2.5130021 14 461838
SEAZ0N0 43426 PM 4 0 0.731781. 4. 238608 2 467 30¢ 15 63620
Q02010 4:34:18 PM : ; 0.726225 4 146568 2.49471: 14 BBEIST
2202010 4:34:05 PM : 07153160 4 258400 2 53400« 15 4BTT9I5H
S202010 4:33:45 PM
SR0E010 4:33:3T PM
9202010 4:33:2T PM

ALiftary Cate B e

Fun Sampl :
Run Sample DG IS 3 Pos 0848162

0 202 43150 P B0 2. 34500 158863717
ag 9202010 43141 P Run Sample DC 52584 a5 Pos 0820807 4 550584 221315 17, JD5R50E
a8 920201043131 PM  Run Sample DC 52583 35 Fos SE120 123005027
ar SE2010 43124 PM Run Samphe DE SEE Ek Pos F2P0E 14 534800
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8. Then click the Select button. The Select button will then appear in grey font indicating it has

been pressed.

Query ‘ 5 al

Show WaveForm

9. Then click on Return. The waveforms selected will be averaged into one waveform which will
be shown on the Envelope screen as a white line.

10. The slider bars for the Min Index and Max Index can be moved to select the beginning and end
of the envelope. The Ref Waveform Lower Offset sets the lower limit of the envelope, and the
Ref Waveform Upper Offset sets the upper limit.

TewtLisit Page 1| TeslLimits Page T | Tegger Weld Setsp | Bun Scresn | Ralsy  Envelsps

Enweioos
Ervveinps Typs - Mim Index
= = EE 23 w0 w0 i
Eraeicps
" Bla Indes
Fafersnce Wavelom File Poantsr = Y
Rl Warewlarm Upper CHfuet (%) s (et
ok
Mo apeil =1 s S L i : » ®= B o= = 3
Rl Warweianm Lower Offss %) Ly (¥

11. When the envelope has been defined, click the Save button and a window will open prompting

for the schedule name.
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The information in the upper left of the screen is
updated as follows:

Envelope ID is a reference number.

Timestamp is time that envelope was created.

Reference Waveform File Pointer is file location
of the waveform.

Record ID Included lists the waveforms averaged
into the baseline for the envelope.

The Envelope ID and Reference Waveform File
Pointer are for historical reference.

Envelope
Envelope Type vopq00
Envelope ID |4
Timestamp | 0772010 64316 PM

Reference Waveform File Pointer

Clemdilevolaged

Record ID Included

22601, 52593, 52598, 52597, 52596, 2259 5, 50594, 51593, 5
€ C EODEE §ACHT

Lo T
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Section Ill. Security

The Monitor program maintains a list of users and their passwords. There are four levels of
security. Only users with the highest level of security can add or delete users.

Level Description Access
0 Operator Access to view screen only.
. Access to Diagnostics, Calibration, and Monitor
1 Technician
Program Screens.
2 Engineer Access to all screens except the Security screen.
3 Administrator Access to all screens.

From the MAIN MENU, click on the SECURITY button.

When the SECURITY MENU screen

appears it automatically displays the user currently logged-on to the Monitor program and what
the security level is for that user.

SYSTEM SETUP

SCHEDULE
SETL®

QHADA

AMADA WELD TECH

WM-100A

AOVANCED DATA ANALYSIS MISITOR
DATA FROCESSING MOOULE

CALIBRATION

SHUT DOWN
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MUC IS LOGGED 1IN WITH LEVEL 4 ACCESS

USER NAMES

-

. MADA
AMADA WELD TECH

Click on the USER NAMES button to go to the user name and password table.

To Add A User

1. Type a new username in
USER NAME box

USER NANE | PASSWORD | LEVEL i
[T M TE I

2. Type anew password in
PASSWORD box

3. To set the security level,
click on the LEVEL text box
to open a list of security

-

)
levels.

)
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4. Click Operator, A— (FHESRORD — e
Technician, Engineer, Wy T ‘ T
or Administrator to L e R
select the security —
level. _
eCrrECan
J.r“.': Ir:-':-.'..'g'.-:-:

—
—

NOTE: The User Name and Password table only displays the security levels of users as numbers
which correspond to the descriptions below.

Level Description Access
1 Operator Access to view screen only.
. Access to Diagnostics, Calibration, and Monitor
2 Technician
Program Screens.
3 Engineer Access to all screens except the Security screen.
4 Administrator Access to all screens.

5. Click the ADD button.

The new user name USER rAME | PAsswoRD eve —
N ppearinte USER [ ———————
. vt pc0 |
NAME list o
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To Delete a User

1. To delete a user, click on the user you want to delete to highlight the user and then press
DELETE.

2. When you are finished adding or deleting users, press the DONE button to return to the
main SECURITY menu.

3. Click on RETURN to go back to the MAIN MENU.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Section IV. Logger Setup

For Logger Setup, you select which weld parameters will be displayed in listings of weld data on the
Monitor Program’s View Logger Screens.

From the Main Menu, click the wWaveform & Logger Setup button and then the screen for the Logger
Setup Tab will display.

MONITOR
USER LOGOUT

SCHEDULE

CETUR DIAGNOSTICS

SYSTEM SETUP
CALIBRATION

SHUT DOWN

Q MADA
AMADA WELD TECH

WM-100A

ADVANCED DATA ARALYSIS WORITOR
DA PROCESSING MODULE

There are two columns of weld parameters displayed on the Logger Setup screen. The column on the
left shows all the weld parameters which can be selected for display on the screens listing weld data.
The column on the right shows the weld parameters which have been selected for display.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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HIGHLIGHT MOVE TO RIGHT COLUMN

MOVE BACK TO LEFT COLUMN UP | DOWN
{Delete from Display and Order) BUTTONS

1. To add a parameter to the right column, click on a parameter in the left column and press the
> key to add it to the right column

2. To remove a parameter from the right column, click on a parameter in the right column and
press the < key to remove it.

3. To add all the parameters in the left column to the right column, click on the >> key. To
remove all parameters from the right column press the << key.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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The sequence that parameters will be displayed Dy e Ea
from left to right on the View Logger screens is the

order in which the parameters appear in the right imestamp
column. The sequence can be changed using the A >>| gl
or V keys. Highlight a parameter in the right - I current result
column and then click the A or V keys to move it SRRSO |
. . < displacement 1 resull
up or down in the list. l voltage peak 1
{{l wvoltage rms 1

Change Order
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Section V. Waveform Setup

For waveform Setup, select which waveforms you want to save for each weld. This selection will be
applied to all welds. You can save all or only a subset of the waveforms, which include Current,
Voltage, Force (1), Displacement (1), Power, Resistance, Alternate Sensor, Force 2 and Displacement 2
waveforms.

From the Main Menu, click the waveform & Logger Setup button and then the waveform Setup Tab to get
to the Waveform Setup screen.

QHADA
BMADAWELD TECH

WM-100A

Rk e LA A, Tk AR
BT RO Sl WL

m-LqT]pli!Fu.LDg
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Select Waveform Log type.

The waveform Log Type applies additional

selection criteria on the wave forms selected No Log
from the waveform list. Waveform Log Type ' FARLLLES
e No Log = Monitor Program will not save Out Of Limits Log
any waveforms. mﬂ”"ﬂ“‘
e Full Log = For every weld, the Monitor =
. [j'u'nltage
Program will save all the waveforms
which have been selected in waveform BF""":E
list. U[ﬂsp]amment
e Out of Limits Log = For only every weld U< |Power
with an out of limits parameter, the Dnusistunca
Monitor Program will save only the DG“ Flow
waveforms selected in the waveform

list. DX [Force2

E]Dis;ﬂ acement 2

Waveform List.

Below the waveform Log Type is a list of waveforms. Click an X in the box to the left of the weld
parameter to select that parameter as a waveform to be saved based on the waveform Log Type
configured.

The Monitor Program is shipped with the Current, Voltage, Force, Displacement, Power, Resistance, and
Alternate Sensor waveforms selected. If the user wants to save the waveforms for the second channels
of force and displacement, Force 2 and Displacement 2 should also be checked.
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Chapter 5
Using the WM-100A Database

Section |. Database Overview

You can access the Monitor Program’s database through several of the Monitor Program’s screens and
you can access it by using third-party software. This chapter will describe how to retrieve and analyze
weld data from the database as well as how to manage the database as it grows.

Chapter 5 will cover Monitor Program functions behind the waveform & Logger Setup, Database
Management, and SPC buttons on the Main Menu.

I MONITOR

‘ r DATABASE
MANAGEMENT

SCHEDULE (RVERGRI & - T
SETUP LOGGER SETUP ‘_ DIAGNOSTICS

r [ r
SECURITY | § CALIBRATION

‘ l SHUT DOWN

Q MADA
AMADA WELD TECH

WM-100A

ADVANCED DATA ANALYSIS MONITOR
DATA PROCESSING MODULE
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CHAPTER 5. USING THE WM-100A DATABASE

Section Il. View Logger

To view the weld data information in alphanumeric format in the Monitor program database, access
the functions behind the waveform & Logger Setup button. The weld data can be viewed for a range
of welds.

1. Click the waveform & Logger Setup button.

' MONITOR
— jser Na ATABASE
’ USER LOGOUT MANAGEMENT

' e g ' SCHEDULE & ’
SYSTEM SETUP SETUP GGER § P DIAGNOSTICS

' SPC I SECURITY ' CALIBRATION

Q“ADA ‘ l SHUT DOWN

AMADA WELD TECH

&
ADVANCED DATA ANALYSIS MONITOR
DATA PROCESSING MODULE

2. The screen for logger and waveform setup and viewing will be displayed. To view the
alphanumeric weld data, click on the view Logger tab to access the View Logger Screen as
shown on the following screen.

Lagger 3ot | W"EI!

atag Dare Ered Ciria o
o o T eo T . T )
F 3 1 T ¥ i
i A i b = 5
= | i i W u T 1 4 L 1 1 E 4 >
1 ERFE RN il = oo B
e s -
T T Loy 8 - o
=] " T —T— T T e = Py 7y T o =

i.SeIu:tAIII Statistics | Run Chart| Export | Print |
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Querying the Database

Using the View Logger screen, you can retrieve data by selecting a start date and end date on the two
calendars in the upper left corner of this screen.

1. Click on the desired Starting Date in the calendar on the left.
2. Click on the desired End Date in the calendar on the right.

3. When both dates are selected, press the Query button. The weld data for the parameters setup
in the Logger Setup will display in columns.

W Seown Vi B o 35

ImEEELD GeiEiN | Query | <I>

Select All| Statistics | Run Chart| Export | Print |

While the data is loading into the View Logger screen there will be a

message to the left of the Query Button, “Query Data...Please Wait”. ||
The background for this message with change from red to grey = . -
indicating that the Monitor program is retrieving information. This
message will disappear after the data has finished loading. The loading
of the data may take a number of seconds as it loads and updates the
color coded weld parameters on the screen. Any weld parameter that is out of limits appears in red font.

l Query data.. Please wait |

Any weld parameter that is in limits but out of warnings appears in font.

This screen will display up to 200 records. If your query < -
contains more than 200 records, use the < > (left and Query

right) arrow buttons that are just to the right of the Query

button to page through your query. Records Shown: 1 to 35 of 35
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A table, labeled Events, listing the events and errors
for the query, is displayed in the upper right of the
screen. There are vertical and horizontal slider bars
which can be used to scroll through the event and

error information.

Events

Timestame
I3/ 202010 4 3545 PH
202010 4:35:45 PH
B0 10 e F5 2 P
W01 £ FRITPH
02010 508 PH
SI20/2010 43445 PM
S20/2010 4 26 PH

7

Mesome s
Test Stopped

Despsacesmant 1= Fal,
Despiacement 1= Fad, |

: Wekd Trne out of Fange
| Desplacement 1: Fad,

Despiacemant 1= Fad,

| Desplacement 1: Fal,

B | B | Bk | P | B b

1
920/2010 4= 34 L6 PM Desplacement 1: Fad, x

Ll J =

Selecting Data to Export or Print

Data from the query can be printed or exported to a file using the Export and Print buttons. A range of
data must first be selected. To select a portion of the data displayed in the query, use the mouse to
highlight a section of the data as shown in the picture below.

SELECTED DATA

IR = i
[ [ e — ek W sy Shorwe | i 00 ol 1 :I ':':" r '_.".'
B e e o ]I
e
= = s — T —
= 1 e = £ =
= — - 7 P v
= T T = i e . ak e i . .
' Select All| Statistics | Run Chart| Export | Print |
To select all the data in the query, press the Select button.
_-Iil- il of I-':,-:T_I- ':':'ﬁrl I:;‘::-r-l -:” [] :: Nl B | e E'T--il :l':-rr‘ .
Ty = i - s e
e f:: THT Ef ETEC LE T
= —F
e = e
= = =
e e B i i = o
: . = = B == == =
..... T E ’i_."‘:._ “ '
f
— = = s |
L L o L 2 H
I[s&mﬁi"mum Run Chert| Export | Print |
L
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Exporting Data to a File
1. Once the desired data is selected, press the Export button to save the data to a file in .CSv

format.
2. When the window opens, enter a file name and save the file following typical Windows 10®
procedures.
h | cwrrent rms 1 | current peak | current result | displacement 1 | displacement 1 resubl force 1 peak | woltage pea

[ x| | 10.916258 [ 4.340824
10.857988 [ 4203767

| 0557 Savaln | I Documerts 3 0T "o | 0941202 [ 256702
05102 10. 745812 [4411370

[ 0.5928 Hame_+ | -| Date modfed | -| Type |-] [ w.7es70 [46m72

| 0.5687: 1 $/21/2010 10:33... Fle | 10840658 | 4.242181
0.5807 [ 10.830025 [ 4262551

[ 0.572m [ 733170 | 4.238658

[ 0.5702 | 12364433 | 4.145068

0. 5590¢ | 12605463 | 4.259401

| 12630428 [4.ma323

1,5538 (127133 [ 4.289287

| 12613784 [4.145526

05604 | 12755248 | 4.245864
0.5015! | 12921672 [4.084793

0. 5865 [1z93014 4244142
0.55071 12771889 [4.345870

— + T

P [ 1zmm0z10 [ 4559584
0.6200 [1z8134s [4.113857
5138 [ 1288837 [4.%91295

5065 af | »] || 120051 [4181622

5627 [1z9m314 [4.421851

L0 Fibe nasme: [Expert Infomatcn =l i oK | | 107834 [ 423967

NET 19036727 | 4.7
0.8003; Ssveastpe: Ml Fies ) =l el | [ apamon 453011
L — — T £ ldetn 4ﬁ|.433;|
0.770625 0.000000 [Fan [Fan [ 5.940853 EX

0. 798005 0.000000 [Fan [Fam [6.9824m | 4510508
0.000000 [ WaAN [Fan XL [45015%

| 0.6709%0 | 0000000 I3 |Fan [0.0563 [a.431747
o817 | 0.000000 FAL FAR Q065350 [ 3885

3. The data will be saved in rows with data separated by commas. Each row will contain data for
one weld. The top row of the file will contain the column headings separated by commas.

The following is an example of a one of the .CSV exported files.

Fieal thickesss T Force | reaslt Torce T pui F-ru- T resuls, I"_1|

B
L@0ael, -0, OD\.II“...U G508 0, OO0

¥ 1 .

o= L0 D000, Rk, Wk 0 SO, 5, GO0000, 0.
& Sk 0, D000, ml -0, 0008, -0, 00l , D -m!mum o alwm-:wwmu
o L, 0. D00000, M -0 000923, -0, 00082, , 0. BZ2EL, D w0 EBEGT , 0. 00000, 0.
L [0, 000000, Rk | -5, 500083, -0, GOGRY. | 0, B TR u.m.u (LT B B0, 5
n 0, D00, pok , -0 SOGDEY, -, HOGBEY , 0. GPO0GN, 0, GO0N0A, e 0. E0 THE, 5. 3000, 0
0. -0 D000 . Rk LN . w4 0. 484880, 0000000
i} 0L D Rk o mk 00, L 0,

-0 e o mh 0 BBEZ

o -0, 000000, KL sk k0 L

. 0. D00, hok o ¥ mh 0 AETE

-0 -0 D000 . Rk o o mh 0 LFTE
=0 0, D000, m o 3 o Nk ), ERED
o -0 D000, R, 0. 1 nh 0. HBOL

o S0, D000, Rk o X nh

. . DS, nok s ¥ b i
L= -0, D000 . Rk o 3 L N
o= < 0, DR, ek 0 . w0 &

-0, DOBEE 0. D000, Rk o 0. DO000e, mk 0. &

. D0G0L0, OO000 , A 8, 0. 000000, kA 0, 190

0. BB f 0. D00, Rk | -8, [ -a-."ﬂ,n.mm mk 0. K5

. (8. P70 PAtE 5. SO0D00, KA .l:-:-|1:~ JoonkERer., p FhEeNs, 0.000000, ma T, OG160%.0. ;

LBTRO63 has 0, 01413 VB, TRT S a8 SOG000, ma _0, TRSNE 0 OFREMC | T '!-l 170000000, ma [, RARLOC D, (o0,
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Printing Data to a Printer

If a printer is setup in the Windows 10® Control Panel, the data can be printed by clicking the Print
button after the desired data to be printed has been selected. As soon as the Print button is clicked, the
data will be printed. There will not be any print windows that appear on the screen. This print function
will only print to the default printer assigned in the Windows 10® Control Panel.

NOTE: This print function within the Monitor program is provided as a convenience feature for
printing a small amount of information. Up to eight columns of information will print in a very readable
format in landscape mode as shown in the following sample printout. If more than eight columns are
selected, the resulting printout format will vary and may not be very readable depending on the type of
printer.

current peak 1 current peak 2 currentrms 1 current rms 2 alter.nate alt.e.rnate alternate result counter_1
maximum minimum
0.291761 0.268768 0.241146 0.237733 4.215633 0.348800 392 392
0.291546 0.269301 0.241204 0.238251 4.215633 0.348800 391 391
0.291520 0.269090 0.241254 0.237937 4.215633 0.348800 390 390
0.291544 0.269138 0.240998 0.237771 4.602317 0.155459 389 389
0.291204 0.269213 0.240845 0.238247 4.215633 0.348800 388 388
0.291990 0.269651 0.241051 0.238170 4.602317 0.542142 387 387
0.291574 0.268816 0.241083 0.238213 4.408975 0.348800 386 386
0.291226 0.269066 0.241180 0.238107 5.375683 0.348800 385 385
0.292028 0.269000 0.241196 0.237644 4.408975 0.542142 384 384

Printing Data to a Document Writer

If Microsoft XPS Document Writer or another document writer is setup in the Windows 10® Control
Panel as the default printer, a Save the file as window will be displayed as shown below when the Print
button is clicked. This window may appear on top of the Monitor program or may open behind the
Monitor program. If this Print Manager window does not appear on top of the Monitor program, go to
the Taskbar on the bottom of the Microsoft Windows 10® desktop to access the Save the file as window.

A CAUTION

If the Save the file as window opens behind the Monitor program, the Monitor
program will be frozen until you go to the Save the file as window and click on
either the Save or Cancel button in that window.

Follow typical Windows 10® procedures to print the data to your .XPS or document writer file. The
information will be printed in rows with data separated by commas. The top row of the file will contain
the column headings separated by commas.
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II‘-.-.1 W r.'l.t 1*‘ as i x|
o T .
L J\ J |} = Computer » Local Disk (C:) = asci_fle - * 83 | Search asci_fie g
Orgonae *  Mew foider =R ]

& Al e - | Date modhied | ryee | size | I
M Desiep ) aarent S[ZHOW 1:2LAM  Fie folder
& Downioads | dhspacement 9232010 10:21AM  Fie folder
& Reecent Places . despiacement_? 9/23/2010 10:21AM  Fie foider
S Ubraries ™ 9/23/2010 1:21 AM  File ficer
+ Dacuments ). load 92372010 10:21 AM Fie folder
o Music ioad_2 9232010 1021 AM  File frider
e Pictures e 9/23/2010 121 AM  File fider
B veeos resstance /232010 10:21 AM Pl foider
i voltage S0 10:21 AM  Fie folder
1N Computer
£, Local Desk C:)
s Remorvable Dk (D
€ Network =]
Save &5 type: [%Dmmnt{'.'-'ps} 3
= piche Folders S I Cancel |
P

Statistics

Press the Statistics button to calculate statistical information for the 200 data records presently displayed
from the query. Once the Statistics button is pressed a window that displays the statistical calculations
will open.

p el B e B St 060 &1l AT el ree ] L 0 DI Y Pl [ ]

AN A e Hun S O 1m s el e RS 0 e il 10BN
AN Bun S 0 b i 3000000 L 0 LS FAL 0. PRSI
v-'.u'.\c..v: A ; I
:-x':i: ;:'::H_ | e re ausrenl s 1 Srigacomet 1 b 1 pean i oo L af |
i ST vy S5 1 200D & ondded . il ATFEH '
S R SOy | sl 2000000 c.oa et .18 LEEL N |
T WALNE | B.0LW2 200000 z.a0000% FEETTE emm |
L ?0_?6:#-'! = = ] L ST OO0 G518 BT 4804548 {
:::_i_:;: ;: ;: LW B SLEO00N0 EE T 2 0444407 |
1

W B AT L P
Ll b RS T
W0 B A L
030 50 A
WO A T
W 2 - el e
b e Tl
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0 0 TG
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Select All

b e OB e TR -
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Run Chart

A Run chart can be displayed which graphs data from one column of the query. Use the mouse to select
the desired data in a column then Press the Run Chart button. The screen below shows a Run Chart
graphing highlighted Voltage Peak 1 data. Limit and Warning lines will be plotted on the Run Chart.

= —
I 1

voltage peak 1
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CHAPTER 5. USING THE WM-100A DATABASE

Section Illl. View Waveforms

To view the waveform information in the database, access the waveform viewing functions behind the
Waveform & Logger Setup button:

1. Click the waveform & Logger Setup button.

" vonrmor
Fuser LocouT — | [ DATABASE

MANAGEMENT

f r SCHEDULE WAVEFORM & '

5 v

SYSTEM SETUP SETUP LOGGER SETUP DIAGNOSTICS
i SPC ' SECURITY ' CALIBRATION

Q ' [ stiut pown
MADA

AMADA WELD TECH

WM-100A

ADVANCED DATA ANALYSIS MONITOR
DATA PROCESSING MODULE

2. The screen for logger and waveform setup and viewing will be displayed. Click on the View
Waveform tab to access the View Waveform Screen.
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Querying the Database

You can retrieve data by selecting a start date and end date using the two calendars in the upper left
corner of this screen.

1. Click on the desired Starting Date in the calendar on the left.
2. Click on the desired End Date in the calendar on the right.

3. When both dates are selected, press the Query button. The welds for the selected data range
will be displayed. The columns and their order are fixed and cannot be configured.

Logger Setup | Wiveform Setup | View Logger  View Wavsform

Shaiteg Date End Duts

=
- Query [ﬂ S
SHI0W Waverorm
Toey WIARI Vadew WTLTEH P W N PN

Feid Courn | Time Samp Scidiube haied Part Saerial Mo Part Loa e R#cord ID Schapdisle D | Poleriny | Cormeat Peal | Volags Peal | Powss Paak | Reuansscs Peal »

77 17 [ Forc . Convert to ASCIT Convert to ASCII ‘

s : Y| Comma Delimited Column Format

m]| -.-..l

Chst -
AMADA WELD TECH

This screen will display up to 200 records. If your
Query contains more than 200 records, use the < > (left Query < e
and right) arrow buttons that are just to the right of the

Query button to page through your query.

Records Shown: 1 to 200 of 52565

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Viewing the Waveforms for a Weld

To view the waveforms for one weld, click on a weld to select the weld, then press the Show Waveform
button to display the waveform.

Show Waveform

=]
Q‘_:H\r d Show Wavefiorm

B Gt | Ty ey ity by Pl e et e | S Il € | Py | Cowed Pret | Friegs Pae | Prers Pan | Mevvies foe 4

® || Convert to ASCIT Convert to ASCIT
e i) Comma Delimited Column Format
=) e

AMEDS WELD TECH

i
i
ANNRNENER

- AmaAaDa

ANADA WELD TECH

The waveforms can be displayed and expanded using the buttons along the bottom of the screen.
Cursors can also be used to obtain values for points along a waveform. See Chapter 3 for explanations
for using these buttons and cursors.
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Displaying One Waveform for Multiple Welds

The Monitor program can be used to display waveforms for one weld parameter for up to five welds on
one graph. The waveforms are selected by clicking on the desired weld to highlight it and then clicking
one of the Add buttons in the lower left corner of the View Waveform screen. You can select up to five
welds. The Clear button can be clicked to remove a particular weld from the selection.

Logged batup | Wivelorm Satus | View Legger Ve Wavelorn

Starmieg e Er Dats

- -] ! i ' l .:
b ':',"' %@ﬂ } ShowWweforml

Weid Courd | Tims Stamp | Schadule Mams: | Part Serisd Mo, || Part Lot Mo Racard D | Schasuls D | Polarsy | Current Pask | Yolsge Peak | Possr Peak | Hesistance Prak) s

Convert to ASCIL Convert to ASCIT

e fhrcord 1 | Thwe Siamp Clarant S |
2a ] e €M2Y | Comma Delimited Column Format
u ] |
e AmaAaDA

AMADA WELD TECH

The above screen shows that the Current weld parameter is selected for display. To select a different
weld parameter:

1. Click on the text box to the left of the Show Overlay button and select the desired weld
parameter, such as Displacement 1 shown below.

2. Click on the show Overlay button to show the waveforms listed in the table.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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+ Current
Voltage
| Loe 1 Show Overlay
| Displacement 1|
Hawer
Resistance
Gas Flow
Force 2
Displacement 2

Shawy Warvefonm

1L e T Vi W | Py | (it | S P |yt P | St P

oo -
i Convert fo ASCIT Cowrreert te ASCT
| Dnpiagnmeni 1| Shoer Dverlaf | oenens Delimited Colomn Format |

== Amaoa
AMEDA WELD TECH

The expanded waveform graph will be displayed as shown below.

.
sxx a8 | COLOR CODE
g P — FOR THE
—~ B S, WAVEFORM
e — w610 [ LINES @
M MA DA
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CHAPTER 5. USING THE WM-100A DATABASE

Cursors for each line can be used to obtain the X and Y values of points along the waveform. The
cursors are positioned at the far left side of the graph. These cursors are color coded to the waveform
line colors and can be dragged into the graph with the mouse. The X and Y values for the point at which
the cursor intersects their respective waveform are displayed in the Cursors table.

| e 10  —— £ ' o | B

REERE
EEmE

The waveforms can be expanded and manipulated using the buttons =
just to the right of the Cursors table. See Chapter 3 for instructions on n ﬁl lF,'”:

using these buttons.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
5-14 990-879



CHAPTER 5. USING THE WM-100A DATABASE

Converting Waveforms to ASCII format

The Monitor program saves the waveforms in a binary (Big Endian) file format with a maximum of four
digits to the right of the decimal point. Some third-party applications, such as Excel®, more easily
import ASCII files. The Vview Waveform screen provides two buttons which can be used to convert the
Monitor Program’s binary waveform files to ASCII format files.

1. Select a weld with waveforms that are to be converted to ASCII format.

2. Press either the Convert to ASCIl Comma Delimited button or Convert to ASCIl Column Format
button.

Logger Semup | Wavelorm Setup | View Loggar  ¥hew Wavelen

Startng Duss Er Dt

L N S [ | h— -

VB NCB MR 8% nEED 3 | Query |“].".- !

Ao aE® AaDanx | Show Waveform

P XETR SR R e ShatSaashetain
(o T T U TSP et
" i " " e i i A Prias i ra i
0 1 i Pt

|||||||

P gt 00

~ Convert to ASCII Convert to ASCII
Show Overlay | comma Delimited || Column Format

The ASCII format files for the waveforms are saved in the C:\ASCII_file\ directory with subdirectories
for each weld parameter. The ASCII file name includes the underline character followed by the Record
ID. The file extension is .DTA. Refer to the following screen which shows the ASCII waveform file
_52595.dta for the current waveform for weld with Record ID 52595.

- MA D A
AMADA WELD TECH
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. = Computer - Local Dk (C:) ~ asci_fie ~ current

Share with +

| Type

| Date modified

DTA File

§/23/2010 3:57 PM

52595

ted format file.
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ing is an example of an ASCII Comma Del

The follow
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Section IV. SPC and Minitab

To use the integrated Minitab® 16 statistical analysis software for detailed analysis of the Monitor
Program database:

1. Click the spc button.

' MONITOR

r'——— = SN DATABASE
USER LOGOUT A MANAGEMENT

fsvstem serur I f: sl [omanostics

I CALIBRATION

l SHUT DOWN

Qmapa
AMADA WELD TECH

WM-100A

ADVANCED DATA ANALYS(S MOUTCR
DATA RROCESSING MODULE

NOTE: When you press the SPC button, the Minitab® 16 application will start and the screen below
displays.

ﬂ Minitab - Untitled
| Ele Edt Data Calc Stat Graph Edtor Tools Window Help Assistant

R N ]
@ R o T AR ST
e = [——

10/13/2010 4:34:37 PM ———

y
P

Welcome to Minitab, press Fl for help.

e @l a &SI tw R g
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2. Click on File on the top toolbar, then click Query O New... ey
Database (ODBC). > Open Project... Ctrl+0
I saveProject Cril+s
Save Project As...
Project Desaription. ..

E Open Worksheet...
& save Current Worksheet
Save Current Worksheet As...

Query Database (0DBC)...

Open Graph...
Other Files 2
Save Session Window As...
& Print Session Window... Ctrl+#
Print Setup...
Exit
: :
3. On the popup window, select the ﬂ”w &
Machine Data Source tab. SRS = |
. . . Dats Source Name T Diesscriphion
4. Click the line for MUC_AWE in the Data Lo VIEW SymenUsed by e Detabase Conecivey T
Source Name column to select the MU A e
Monitor program database.
5. Click oK.
NOTE: MUC_AWE is the name of the New
Monitor program database.
A Machine Data Sourcs is speciic 1o this machne, and carnot be shared
“User™ data sources ame speciic bo a user on this machine. “Sysiem™ data
sources can be used by ol ussm on s machine, o by & system-wide senace
[ ok | coms Hip |
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6. On the SQL Server Login popup [sotservertogn

window, click oK without making any
entries.

Data Source: MUC_AWE
[+ Use Trusted Connection

Server SPN: |
s
|

)| Bkl

7. The Query Database window will open. (Query Database (o0B)

Available tables:

MLIC AWE. dbo. calibration

Avadable fields: Selected fields:

disp count per Lt me
disp_unit_of_measured

N
offsat LI
e
=< |

[¥ List avalable tables and fieids in alphabetical order

et
Hep | o< ] _conel |
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10.

Scroll through the Available tables and
select MUC_AWE.dboTest Record. The
Test_Record table is the only table that
has weld data information. The other
tables do not need to be accessed.

From the listing of Available fields,
select the desired fields to analyze
using the left or right arrow buttons.
Click oK to load data from the selected
fields.

Use the Minitab®16  functions
following Minitab®16 procedures to
analyze your data. The Minitab®16
documentation can be accessed at:

http://www.minitab.com.

[query Databese 00y 8

Available tables:

IHJC_A'.'u‘E.:l:o.calb'atm

MUC_AWE.dbo.Run_Soreen_Setup
Available \MUC _AWE.dbo.scheduler
MUC_AWE.dbo.system_config
MUC AWE.dbo.test

e MUIC AWE.dbo.Test Record
disp_unifuy s AWE. dbo.weld_count
ENQINEET 0y |

|_:|'|.3|'||'||':‘.

LI» e

(query Databosc o0y 0

Avaiable tables:

Avalable fields:

comment
COMPULEr_name

curment rms

[MUC_AWE.dbo. Test_Record
counter_1

il
counter_2

current_imit =
current_peak

current_peak?
current result

il

<

te _rate
displacement
displacement_2

¥ List available tables and fields in alphabetical order

Use rows. .. |

x|

__teb |
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Section V. Accessing the ODBC Database

You can access the Monitor program database with third-party software through the Data Processing
Module’s Ethernet connection. The database can also be accessed directly from the Data Processing
Module through the Windows 10® Operating System.

A CAUTION

The Monitor program database should only be accessed directly by experienced
database professionals. Users accessing the database must not change data in
the database. Improper changes to the database will cause Monitor
program errors and loss of data.

To access the Monitor program database, follow the protocols of the third-party software, Microsoft SQL
ServerExpress 2008 and/or Windows 10®. Microsoft SQL Server Express has the capability for up to
five simultaneous users. The Monitor program uses 2 of these users when the SPC or Minitab portion of
the Monitor program is not being used through the Monitor program screens. The Monitor program uses
3 of these users when the SPC or Minitab portion of the Monitor program is being accessed through the
Monitor program screens. Therefore, it is recommended that the number of external users accessing the
Monitor program database outside of the Monitor program user screens be limited to two to avoid any
conflict with the restriction of no more than five simultaneous users.

The name of the Monitor program database is MUC_AWE.

Data Sources (ODBC)
Shortout
= 2kKB
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The Monitor program database, MUC_AWE is comprised of many tables which contain data, setup
information, and information used internally by the Monitor program. All of the weld information is
contained in one table in the database, called Test_Record. You should only access weld information
from the table,Test_Record. All other tables do not contain weld data information. It is recommended
that users do not access any other table besides Test_Record to ensure that they do not induce Monitor

program errors or malfunctions.

The following listing presents the field information for the table, Test_Record.

[dbo].[Test_Record](
[computer_name] [varchar](20) NULL,
[mac_id] [varchar](20) NOT NULL,
[test_record_id] [int] NOT NULL,
[timestamp] [datetime] NOT NULL,
[scheduler_name] [varchar](50) NULL,
[scheduler_id] [int] NULL,
[sys_cfg_id] [int] NULL,
[counter_1] [int] NULL,
[part_serial] [varchar](20) NULL,
[part_lot] [varchar](20) NULL,
[weld_time] [float] NULL,
[weld_time_result] [nchar](4) NULL,
[current_peak] [float] NULL,
[current_rms] [float] NULL,
[current_limit] [int] NULL,
[current_result] [nchar](4) NULL,
[voltage_peak] [float] NULL,
[voltage _rms] [float] NULL,
[voltage_limit] [int] NULL,
[voltage_result] [nchar](4) NULL,
[pwr_peak] [float] NULL,
[pwr_rms] [float] NULL,

[pwr_limit] [int] NULL,

[pwr_result] [nchar](4) NULL,
[res_peak] [float] NULL,

[res_rms] [float] NULL,

[res_limit] [int] NULL,

[res_result] [nchar](4) NULL,
[load_peak] [float] NULL,
[weld_start_load] [float] NULL,
[weld_end_load] [float] NULL,
[load_limit] [int] NULL,
[load_result] [nchar](4) NULL,
[initial_disp] [float] NULL,
[final_disp] [float] NULL,
[displacement] [float] NULL,
[displacement_limit] [int] NULL,
[displacement_result] [nchar](4) NULL,
[gas_min] [float] NULL,

[gas_max] [float] NULL,

[gas_limit] [float] NULL,
[gas_result] [nchar](4) NULL,
[sensor_rms] [float] NULL,
[weld_status] [int] NULL,
[comment] [varchar](200) NULL,
[descimate_rate] [int] NULL,
[waveform_log_mode] [int] NULL,
[waveform_to_log] [int] NULL,

[waveform_fp_current] [varchar](200) NULL,
[waveform_fp_voltage] [varchar](200) NULL,

[waveform_fp_pwr] [varchar](200) NULL,
[waveform_fp_res] [varchar](200) NULL,
[waveform_fp_load] [varchar](200) NULL,
[waveform_fp_displacement] [varchar](200) NULL,
[force_tare] [float] NULL,

[polarity] [varchar](5) NULL,
[waveform_fp_gas] [varchar](200) NULL,
[force_unit] [int] NULL,
[displacement_unit] [int] NULL,
[waveform_index] [int] NULL,
[counter_2] [int] NULL,

[weld_cnt_p_f] [int] NULL,
[current_peak?] [float] NULL,
[current_rms2] [float] NULL,
[voltage_peak?] [float] NULL,

[voltage _rms2] [float] NULL,
[pwr_peak?2] [float] NULL,

[pwr_rms2] [float] NULL,

[res_peak?2] [float] NULL,

[res_rms2] [float] NULL,

[sparel] [float] NULL,

[spare2] [float] NULL,

[spare3] [float] NULL,

[spare4] [float] NULL,

[spare5] [float] NULL,

[spare6] [float] NULL,

[spare7] [float] NULL,

[spare8] [float] NULL,

[spare9] [varchar](100) NULL,

[sparel0] [varchar](100) NULL,
[sparel1] [varchar](100) NULL,
[sparel12] [varchar](100) NULL,
[initial_disp_2] [float] NULL,
[final_disp_2] [float] NULL,
[displacement_2] [float] NULL,
[load_peak_2] [float] NULL,
[waveform_fp_load2] [varchar](200) NULL,
[waveform_fp_displacement2] [varchar](200) NULL,
[formula_1] [float] NULL,

[formula_2] [float] NULL,

[force2_result] [nchar](4) NULL,
[displacement2_result] [nchar](4) NULL,
[formulal_result] [nchar](4) NULL,
[formula2_result] [nchar](4) NULL,

[limit_value] [int] NULL, /Ito mark the data out of limit
status - for logger data cell
color

[warning_value] [int] NULL, /I to mark the data out of

warning status - for logger
data cell color
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Section VI. Managing and Deleting Records

As the hard disk is filled with weld records, records must be deleted so the hard disk does not reach
capacity. The hard disk also must be managed so there is enough free space available on the hard drive
to ensure timely processing of weld information. The hard disk should be maintained at 80% capacity
or less to ensure good Monitor program performance.

The Monitor program has functions, one manual and the other automatic, which can be used to maintain
the hard disk capacity. The Monitor program can be setup for either automatic deleting of records or
manual deleting of records on the System Setup screen. Make a selection for Yes or No on the System
Setup screen in the Automatic File Purge box. Refer also to Chapter 4, Configuration.

System Setup
Report Hoader Sensor Type Linit Hame
— S -
Cufromnt Mo ssuio Moda Disgi s ewimand Liniee Haud Fate Softing
~ail o ET Bl
Farce Pressure Altgrnaste Sersor Label Automatic Maintenance
Farcd

Farce linits Minitak Application Location
- - -

fntomatic File Purge Update

Hinary Schedule

Standard Events: (type in event descriptions separated by comma)

When the Monitor Program Screen is displayed and the unit is set to either Yes or No for Automatic File
Purge, the Monitor Program checks the disk capacity every 15 minutes.
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Automatic Record Deleting

If you set up the Monitor Program to automatically maintain the hard drive, the Monitor Program will
automatically delete weld records when the hard disk reaches 65% full. This deleting process occurs
when the Monitor Program is on the Monitor Screen and the Press to Start button has not been pressed. It
will not be visible to you when the Monitor Program is automatically deleting records. The Monitor
Program will delete enough weld records, deleting the oldest records first, to bring the occupied space
from 65% to 55%. If the Press to Start button is pressed or the Monitor Program Screen is exited, the
Monitor Program will stop deleting records. The Monitor Program will not begin automatically deleting
records again until the hard disk has reached 65% full, the Monitor Program Screen is displayed and the
Press to Start button has not been pressed.

The Monitor Program will automatically delete approximately 1000 records per minute.

If the Monitor Program is set up to automatically delete records, the functionality for Manual Record
Deleting will also be active. This functionality is described in the following section.

Manual Record Deleting

If you elect to maintain the hard disk capacity manually, the Monitor Program will display a warning
message window when the hard disk has 30% capacity remaining and then also 25% disk capacity
remaining. This message window must be acknowledged with a button click and the event will be
logged in the Event Table. When the disk capacity has only 20% capacity remaining, the Monitor
Program will display a message that the hard disk has 20% capacity remaining. In addition, the Monitor
Program will also take the unit out of Monitor Mode and the unit can not be returned Monitor Mode until
additional hard disk space is made available. An event will also be logged in the Event Table.

Checking the Available Disk Capacity

To check the amount of available hard disk space, click the Database Management button on the Main
Menu to access the Database Management Screen.
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MONITOR

r_ User Name | DATABASE
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The Database Management screen provides functions to check the capacity of the C: hard drive, perform
database maintenance and to delete records. Click the Check Hard Drive Capacity button and the
Monitor program will measure and then display the available space remaining on the C: hard drive. The
D: hard drive contains only the SQL database and has sufficient capacity and does not need to be
checked by this function.

Dotabase m m Database Management
Check Hard Drve | = = B & y ; Query i ._':.:'.TT| RECORDS |

Wekd Cowrnt - | Schaduls Heme | Wad Bemail | Mo | Temi D |In\l'D  Podemy | Carrem Pest | Yongs Pess | Possr Peak | Beaiincs Pead) -

Check Hard Drive

Capacity

= Sxxnps
AMADA WELD TECH

Remaining Hard Drive Capacity 90%

The Monitor Program automatically performs daily and weekly database maintenance tasks as described
in Chapter 4 in the section describing Automatic Maintenance.
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The user can also manually start the daily and weekly maintenance by pressing the Database
Maintenance button on the Database Management Screen.

T

| N i | Py | Comrmes Paui  Sage Fas Paowes Fas Beimiees e

Maintenance

.“.ﬁl’.‘lﬂ
AMADA WELD TECH

When the Database Maintenance button is pressed, the following message box will be displayed while
the Monitor Program performs the maintenance. The maintenance process may take up to a few minutes.
When the process is completed, the message box will disappear. The maintenance process must be
allowed to complete. If it is interrupted, data could be lost or the database could be damaged.

Database Maintenance in Process
Please Wait

Manual Record Deleting

If the Automatic File Purge entry in the System Setup is set to either Yes or No, the Monitor Program will
display message windows when the disk capacity reaches 70, 75 and 80% full. These message windows
will state the remaining capacity of the hard drive. These messages should prompt you to delete records.
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A CAUTION

When the Monitor program reaches 80% of capacity, the Monitor program will
switch out of Start Measurement mode and remain in Stopped Measurement
mode until you delete records.

0% of Hard Drive Space Left. 20% of Hord Drive Space Left
Flgase go to “Database Managemant” Please g to “Database Management
te Purge Unwanled Files 1o Purge Uirsanied Files

- [ BN

To manually delete records using the Database Management screen, the records that are to be deleted
must be first queried from the database. The calendars in the upper portion of the screen are used to
select the start and end dates for the query.

The query on this screen will only display up to 5000 records. If the user selects a date range that
contains more than 5000 records, the Monitor program will display only the most recent 5000 records.

St Due e
e | D T Database Management
| Check Hard Drive r '!._: &1 FEEL . ' Query l ‘L'igf.;"f_.‘;“”l i |
Ppp— T WTATEN
| senmen o [ G| Wit (v [ lhurn- il‘-mhup.-mi.-iﬂlf_—dh-rﬁ._..,;.hup.
r | -“ADA
AMADA WELD TECH
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You can delete either selected records displayed from the query or all records in the date range selected
in the query.

To delete selected records, highlight the records in the query to be deleted. Use the mouse, Ctrl Key or
Shift key to highlight the records. In the following screen, only one record is selected.

|‘ﬂm—| | T Bamng | Suhecule Mams | Pieidl Sarial | Wit Lot | Tewl i | Behe i3 | Puolersy | Gurment Peak | Vollege Pead | Posor Peak | Benisince Pead | ©
QD [ EETE]] R Tt L [ » & rarya Ty "

FRPELIt)
.......

......

Flarteng Date
S N CR Database Management

|Fi | DELETE Selected l DELETE & “

b5 RECCRDS

i | Comrem Paak | ‘Wohuge Fest | Powsr Pest | e Pes) o
-] AR Ly oy

DELETE Selected
RECORDS

||||||

- AmaAaDA
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A window will appear asking you to confirm that the records are to be deleted. Select OK to delete the
records.

Press Ok to Confirm Delete Files

NOTE: Deleting records can take several minutes or longer depending on the number of records
selected. A blue bar will appear on the screen to indicate that the Monitor program is processing the
request.

Database Maintenance in Process
Please Wait

The following picture shows the Database Management screen after the record was deleted.

Database Management

Chck Hard Detes

| DELETE Seiected DELETE AN
Query RECORDS RECDRDS

[Tr— ) i'_"-" | Enieiy I Lo [T T

e Dot | T Semg

i d

=

ETEN Bimana
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CHAPTER 5. USING THE WM-100A DATABASE

To delete all records for the date range of the query, click the Delete All Records button.

b Database Management

w J ecoacn

| & elmpe e P Frst Sevelesie Fask

CELETE 'H--c:f-".i
e

DELETE All

RECORDS —— e e

LERGE CATEIEGFUENEAE N
;Hlll|.|:i|||||.|:1||||.;:1I||.|.|.

.HADA
AMADA WELD TECH

Once this button is pressed, a message will appear and you will be asked to confirm that the records are
to be deleted. Select OK to delete the records. All the records in the date range of the query will be
deleted.

Press Ok to Delete Files

NOTE: Deleting of records can take several minutes or longer depending on the number of records
selected. As an approximate guideline for the time it will take to delete records, 85,000 records will take
approximately 45 minutes to delete. A blue bar will appear on the screen to indicate that the Monitor
program is processing the request.

Database Maintenance in Process
Please Wait

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Chapter 6
Diagnostics, Calibration, and Maintenance

Section |. Diagnostics

The Monitor program provides diagnostic capability to view the present status of the digital inputs and
actuate the digital outputs and relay outputs. This provides the user the capability to confirm the 1/0
channels are functioning correctly. These diagnostics functions are accessed by clicking the
DIAGNOSTICS button on the main menu.

MONITOR
USER LOGOUT
SYSTEM SETUP

SECURITY CALIBRATION

Qmaba

AMADA WELD TECH

WM-100A

ADVAMCED DATA ANALYSIS WORITOR
DATA FROCESSING MODULE

Digital 1/0 Diagnostics

From the Main Menu, select DIAGNOSTICS to get the screen below. This screen shows the states of the
digital inputs and allows the user to change the states of the digital outputs and relay outputs.

When this screen is accessed, the Monitor program changes all the Digital Outputs and Relay Output
states to inactive.

When the Diagnostics screens are exited and the user starts the Monitoring Mode, the Monitor program
will return the two Counter Digital Outputs to the active state if the counter limit has been reached.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
990-879 6-1



CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Digital VO Diagnostics | Anaiog input Diagnostics | Displacement Diagnostics |

DIGITAL INPUTS
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[ reeseT weELD COUNTER 1
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DIGITAL OUTPUTS
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Digital Inputs and Schedule Inputs

This section of the screen displays the states of the
Digital Inputs and Schedule Inputs.

The box or circle next to the description of the signal
will be GREEN when the output is set to active. A
GREY box or circle indicates the output is set inactive.

The Digital Inputs identified as Future Expansion are
wired in the Sensor Interface Module, but do not have
any Weld Monitor functions.

DIGITAL INPUTS

[_] RESET

(] ZERO DISPLACEMENT

|_] WELD TO DISPLACEMENT
[_] RESET WELD COUNTER 1

[_] RESET WELD COUNTER 2
[_] START STOP MONITOR

[T] START PART MEASUREMENT
[_] INmAL THICKNESS MEASUREMENT
[_] PART MEASUREMENT MODE
[_] EXTERNAL DIGITAL TRIGGER
D Future Expansion 2

D Future Expansion 3

D Future Expansion 4

|_| Future Expansion 5

REMOTE BCD SCHEDULE SELECT

1 2 4 8 1% 32 ©

- .

a8 8 @
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Digital Outputs and Schedule Outputs

The DIGITAL OUTPUTS can be set active or inactive by
clicking the box to the left of the DIGITAL OUTPUT
description.

The Schedule BCD Outputs can be set active or inactive
by clicking the circle below the corresponding BCD bit.

The box or circle will be GREEN when the output is set
to active. A GREY box or circle indicates the output is
set inactive.

Relay Outputs

The Relay outputs can be set active or inactive by
clicking the box to the left of the Relay Output
description.

The box will be GREEN when the output is set to active.
A GREY box indicates the output is set inactive.

DIGITAL OUTPUTS

[ ] rEADY TO MEASURE

J MEASUREMENT I PROGRESS
] LasT wewD M umiTs

[] vLasT weLD ouT OF umiTs

] LAST WELD IN WARNNG LIMITS
] LAST WELD OUT OF WARNNG LIMITS
J INITIAL THICKRESS PASS

] mamas TecknESS Far

[] FmaL macknESS PASS

| FiNAL THICKNESS Fa

] WELD COUNT 1 REACH MAX
[] WELD COUNT 2 REACH MAX
[F] power supeLy 1 cutorr

(] POWER SUPPLY 2 CUTOFF

[_| Force ArmG

LOCAL BCD SCHEDULE SELECT

PO AU L IR I

RELAY OUTPUTS

] rELAY 1
[_] reLAY 2
[_] rReELAY 3
[_] RELAY 4
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Serial Port Test (Serial Loopback) iy S— ‘ GG
The serial port tests that the serial port on the jhmvr—l" _
Data Processing Module is functioning and the Gt s _,r_mr
Weld Monitor software has established a ] rosce e TEST )
connection with the serial port. LOCAL BOD SCHEDULE SELECT )

To perform this test, Pins 2 and 3 (Data Transmit ‘ NOOOI0N0C -IE:

and Data Receive) should be jumpered together
on the RS-232 Connector on the back of the Data
Processing Module. Then, click the Serial Loopback button. The Monitor program will display a
message that the serial port test is in progress. After approximately a minute, the Monitor program will
display a message stating if the serial port test passed or failed.

Ethernet Port Test

The Ethernet port tests that the Ethernet port on the Data Processing Module is functioning and the
Windows 10® Operating System can communicate through the Ethernet port to another computer.

To perform this test, the Data Processing Module should be connected to a network through the Ethernet
connector on the back of the Data Processing Module.

1. Click the Ethernet Test button.

2. Enter the IP Address of one of the O — ]
computers on the network and click OK. .

......

NOTE: The Monitor program needs to
have security rights to access that computer.

It will display a message that the Ethernet ﬁ
test is in progress. After approximately a LA Bn SOETLE SELECT
minute, the Monitor program will display a 102 1 1w @ ou

message stating if the Ethernet port test
passed or failed.

Logic Signal Test

The Logic Signal Test checks the communications between the Sensor Interface Module and the Data
Processing Module. Consult the AMADA WELD TECH Service Department for further information
about this test.

When the Logic Signal Test button is pressed, there will not be any messages displayed on the screen
Digital Diagnostics screen nor will any new window be displayed. Clicking the Logic Signal Test button
will not change the Monitor Program’s configuration or calibration. Click the Return button to exit the
Diagnostics SCreens.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Analog Input Diagnostics

Voltage | 5.33368 vl

Force 1 |0.0315001

Alernate | 452.111

Force 2 |63.431

=
GAS FLOW
=

Force 2

Duigital VO D:aqm:uf,-.ml Analeg npul Diaghostics I]:spla-:eme-:. P

) Qmaoa

The Analog Input Diagnostics screen shows the real time signal values present on the Voltage, Force 1
and 2, and Alternate Sensor input channels. If the user has entered in text for the label for the Alternate
Sensor in the System Setup, such as “Gas Flow”, the user text label will appear on the Analog Input
Diagnostics screen in place of the standard Alternate Sensor text.

There is a graphical display of these signal values with the Y Axis labeled with the units for each signal.
There is also a numeric display of the signal values shown in the table in the upper right portion of the
screen. The graph lines are color coded as noted in the color key table in the upper right corner of the
screen. The user can click the Hide/Unhide buttons located in the upper right portion of the screen to
remove a signal from the graphical display.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Displacement Diagnostics

The Displacement Diagnostics screen shows the current position measurement of the two displacement
channels. There is a graphical display of the positions with the Y Axis labeled with the units. There is
also a numeric display shown in the table in the upper right corner of this screen.

The displacement sensors can be zeroed from this screen by clicking the zero Displacement 1 or 2
buttons.

Displacement 1 |0.1845642 (Inches)

Displacement 2 |0 {Inches)

Digital VO Diagnostics | Analog Input Diagnost -;.'[ Dvsplacement Diggrastics

Zero Displacement 1 Zero Displacement 2

COLOR CODE FOR
GRAFPH LINES

Y
Displacement 1 -

n M.A DA
AMADA WELD TECH
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Section Il. Calibration

The Monitor program user interface provides functions to allow an electronics technician to calibrate
most of the process measurement inputs on site. The procedures to complete those calibrations are
described in this section. The measurement inputs for Current, Voltage, Force 1, Force 2, and Alternate
Sensor can be calibrated by an electronics technician at the user site.

A CAUTION

The weld monitor calibration procedures should only be performed by a trained
electronics technician.

The displacement channel inputs are digital signals and do not have any calibration capabilities within
the Monitor program. Gage blocks can be used to set an electrode position and the resulting electrode
position can be read on the Displacement Diagnostics screen to confirm if the Heidenhain linear encoder
and Weld Monitor are operating correctly. If the Heidenhain linear encoder is not operating properly,
replacement or repair of the Heidenhain linear encoder is required.

To provide for calibrated input channels, the Monitor program utilizes a scale factor (slope) and offset (y
intercept) that it applies to the raw value read on the input channel. The scale factors and offsets can be
entered manually through the keyboard or determined in an automated manner using the Monitor
Program’s calibration functions.

From the Main Menu, click on Calibration button to access the calibration functions.

MONITOR

SYSTEM SETUP

SHUT DOWN

AMADA WELD TECH

WM-100A

ADVAHCED DATE LAAL LS WOHITOR
CATA FROCESS®NG MODULE
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Calibration Menu

The following screen shows the Calibration Menu. The button in the upper right corner of the screen is
the button for the calibration of the Alternate Sensor. In this view of the screen, the button is labeled

Gas Flow, because Gas Flow was the text entered on the System Setup menu for the Alternate Sensor
Label.

Calibration

' GAS FLOW

E I.I'PHESUH:E_

Current Calibration

To calibrate the current channel, click the Current button on the Calibration Menu to access the Current
Calibration screen.

Current Calibration i

remcs bl i b

¥o=ma b 100000 50 DR
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

On this screen the real time voltage on the current input channel is displayed in the upper center part of
the screen. The real time current factored with the present calibration factors is displayed below the
voltage signal.

The table at the bottom of the screen displays the present calibration factors for the current input
channel.

The graph on the right side of the screen is for reference information only and is not specifically used by
the calibration procedure.

The calibration procedure determines a scale factor (slope) and offset (y intercept). The scaling formula
is displayed in the upper right corner of the screen.

Calibration Procedure for Current Channel for Shunt

Equipment required:
a. MPJA HY5003 power supply or equivalent
b. shunt cable (Sensor Interface Module to HY5003 power supply)

Procedure

1. From the Main menu, click on the Calibration Button then click on the Current Calibration
button.

Set Current Measure Type t0 Shunt. Shunt
v Coil

Set Set Manually t0 No.
Set Type to DC.

Set Data Source to Automatic.

o gk~ WD

Connect one end of Shunt cable to HY5003 power supply and the other end to the Sensor
Interface Module.

~

Set HY5003 power supply to 0.00 Volts.

8. Press Take Zero Measurement.

9. Enter 0 Volts in Low Value Setting. Press the Enter Key.

10. Set HY5003 Power Supply to output approximately 4.00 Volts.

11. Press Take High Measurement.

12. Enter the HY5003 output voltage level in High Value Setting. Press the Enter Key.
13. Click save.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Calibration Procedure for Current Channel for Current Coil

Equipment required:
a. Variable transformer with switch capable of 0 to 115 VAC at 10 Amps
Five foot piece of 2 AWG insulated wire terminated (between shunt and output of transformer)

b

c. Calibrated shunt resistor of 1.000 milliohms rated at 40 watts minimum
d. Miyachi Unitek transformer part number 4-34419-01AL1 or equivalent
e

True RMS digital voltmeter with a range of zero to one volt RMS

Automated Procedure to Calibrate 2K Coil Range

A CAUTION

Do not connect primary of transformer until instructed to do so per this
procedure.

1. Connect equipment specified above per the following diagram. Ensure that there are 5 turns
passing through the center of the Rowgowski coil.

| WVAC RS

-3 1500 A

P Eo COHL BSFUT

1 _,,_J-""u_

SW-DPSET

G 2 AWE wire

5 TURNS THEU COIL

2. Set the voltage to zero on variable transformer, then increase until the meter reads 200 mV AC.
This will simulate a current of 1000 amps.

3. Turn the current OFF with the switch.

NOTE: If shunt resistor is not 1.000 milliohms, calculate a current to use instead of the above
200 mV AC current based on the resistance value of the shunt.

4. Go to the Current Calibration Screen. Set Current Measure Type Shunt

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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5. Select 2K for Maximum Current Range.

6. Select No for Set Manually.
7. Select AC for Type. 20K

8. Select Automatic for Data Source. 60K

9. Confirm current is OFF. 200K

10. Click Take Zero Measurement.
11. Enter 0 in Low Value Setting.
12. Turn current ON.

13. Click Take High Measurement. After a brief delay a sine wave should appear on the screen.
Enter 1.00 in High Value Setting.

14. Click save, then click OK.
15. Turn the current OFF.

Confirm the Current Coil Calibration

1. Create a Schedule for an AC Current with coil on the 2K range, pre-trigger of 0, post-trigger of
500 milliseconds and a current trigger.

Go to Weld Monitoring Tab on the Monitor Program Screen.
Click Press to Start.
Turn on current for 1 second.

o M WD

Click the Expand button for Current. Measure peak voltage divided by 1.414. The value
should be 1k amps if the calibration is correct.

Procedure to Calibrate 6K, 20K, 60K, and 200K Coil Ranges

The 6K, 20K, 60K, and 200K ranges can be calibrated following two methods. One method is to click
the 6K, 20K, 60K, 200K EXTENDED COIL button on the Current Calibration screen after the 2K range has
been calibrated. When this button is clicked the 6K, 20K, 60K, and 200K columns in the table at the
bottom of the Current Calibration screen will be updated with values based on factors of the 2K
calibration results. When the button is clicked and the table updated, there will not be any messages
displayed on the screen.

The 6K, 20K, 60K, and 200K ranges can also be calibrated by using a current source that can provide a
current suitable to those ranges. Please contact the AMADA WELD TECH Service Department for
further information.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Manual Procedure to Enter Scale Factor and Offset for Current

1.  While on the Current Calibration Screen, select the desired Current Measure Type (shunt or
coil). If coil was selected for the Current Measure Type then also select the desired Maximum
Current Range (2K, 6K, 20K, 60K, or 200K).

2. Set Manually to Yes. Scaled Factor and Offset Set Manually

text entry boxes will appear to the right of the scaled factor
Set Manually area. Yes [~ ’f 0.0000
* offset

o “ 0.0000

3. Enter your desired scaled factor and offset into

Set Manuall
the text boxes. y EpEa
4. Click save. Yes v ., 8.0710
A window will open asking Are you sure? A
- . = 0.0563
Click ok. P

6. Repeat this procedure for the remaining coil ranges.

Voltage Calibration

To calibrate the voltage channel, click the Voltage button on the Calibration Menu to access the Voltage
Calibration screen.

H - Eieall Time
Voltage Calibration e
Sat Manyally Diita Source Formida g i) et (b
| =mx +b 44 0000 1 0000
Paramater Yes I Mlamyal ™ !
follage
Mo F Auiinematic
" i shon Gr o
0.7%~
High HIGH VALLE MEASURED ns-
208 v o v TAKE HIGH MEASUREMENT [ o
; H  o-
-,
4.5
05
Licrey LOW WALLUIE MEASURED 0.7 =
D000 o A TMELD‘&'-'I\-EASLIREMEHT] " ———————— —
i 4 07 4% 43 0 03N 05 0o’ 1
oty
High w
i @ 0.0 o & |I|_|_I
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

On this screen the real time voltage factored with the present calibration factors is displayed in the upper
center part of the screen. The table at the bottom of the screen displays the present calibration factors
for the voltage input channel.

The graph on the right side of the screen is for reference information only and is not specifically used by
the calibration procedure. The calibration procedure determines a scale factor (slope) and offset (y
intercept). The scaling formula is displayed in the upper right corner of the screen.
Equipment required

a. MPJA HY5003 power supply or equivalent

b. Voltage Calibration cable (Sensor Interface Module to HY5003 power supply)

Automated Calibration Procedure for Voltage
1. Goto Voltage Calibration Screen.
Set Manually to No.
Set Data Source t0 Automatic.
Disconnect Voltage Lead cable from Sensor Interface Module.
Set HY5003 Power Supply to 0.00 volts output.
Connect the Voltage calibration cable from Sensor Interface Module to HY5003 Power Supply.
Press Take Low Measurement.

Set HY5003 Power Supply to approximately 1.00 Volts.

© © N o s~ wD

Enter the HY5003 output voltage in Low Value Setting.

[
©

Press Take High Measurement.

-
-

. Set HY5003 power supply to approximately 4.00 volts.

[
r

Enter the HY5003 output voltage in High Value Setting. Press the Enter Key.

-
w

Click save.

[
Ea

Disconnect Voltage Calibration cable from the Sensor Interface Module.

-
o

Reconnect Voltage Lead Cable to the Sensor Interface Module.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Manual Procedure to Enter Scale Factor and Offset for Voltage

1. While on the Voltage Calibration Screen, set Set
Manually to Yes. Scaled Factor and Offset text Set Manually

entry boxes will appear to the right of the Set ,,SCM =
Manually area. Yes 't {;;Erm}ﬂ
(5]

No o L] 5 0.0000

2. Enter your desired scaled factor and offset into
Set Manually

the text boxes. ke e
Click save. Yes ., 8.0710
. . . " offset
4. A window will open asking Are you sure? -
_ o 1 ., 0.0563
Click oK. J

Force Calibration

The Force 1 and Force 2 input channels are calibrated separately. To calibrate the Force 1 channel, click
the Forcel/Pressure button on the Calibration Menu to access the Forcel/Pressure Calibration screen.

Bral Tew

Force 1 Calibration e s
Sl Naraialy Dala Sorce i o [ worterrred )
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7 1w
415
e
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On this screen the real time force value factored with the present calibration factors is displayed in the
upper center part of the screen. The table at the bottom of the screen displays the present calibration

factors for the force input channel.

The graph on the right side of the screen is for reference information only and is not specifically used by
the calibration procedure.
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The calibration procedure determines a scale factor (slope) and offset (y intercept). The scaling formula
is displayed in the upper right corner of the screen.

Equipment required
a. MPJA HY5003 power supply or equivalent
b. Force Calibration cable (Sensor Interface Module to HY5003 power supply)

Automated Calibration Procedure for Force 1

This procedure calibrates the Weld Monitor for an application with forces typically in the 5 to 15 Ib
range. Select an upper and lower force level to use based on the forces typical for your weld
application.

1. Goto Force 1 Calibration Screen.

2. Set Manually to No.

3. Set Data Source to Automatic.

4. Set Weldhead to approximately 5.00 Ib. force.
5

Set Power Supply to a No Weld condition such that the weldhead can be actuated but the power
supply will not apply weld current.

Put force gauge between electrodes and use footswitch to apply force.
Click Take Low Measurement.

Enter Force Gauge reading into Low Value Setting then release the footswitch.

© o N o

Set Weldhead to approximately 15.00 Ib. force.

10. Put force gauge between electrodes and use footswitch to apply force.
11. Click Take High Measurement.

12. Enter Force Gauge reading into High Value Setting. Click Save.

13. Switch Power Supply from No Weld to Weld.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Manual Procedure to Enter Scale Factor and Offset for Force 1

1.  While on the Force 1 Calibration Screen, set Set
Manually to Yes. Scaled Factor and Offset text
entry boxes will appear to the right of the Set

Manually area.

2. Enter your desired scaled factor and offset into

the text boxes.
Click save.

4. A window will open asking Are you sure?

Click oK.

Calibration Procedures for Force 2

Set Manually

scaled factor
Yes [ . 0.0000

" offset
o L0 5 0.0000
Set Manually

scaled factor
Yes -, 8.0710

* offset
B 0.0563

To calibrate the Force2 channel, click the Force2/Pressure button on the Calibration Menu to access the

Force2/Pressure Calibration Screen.
calibrate the Force2 channel.

Follow the calibration procedure for the Force 1 Channel to

Force 2 Calibration
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Alternate Sensor Calibration

To calibrate the Alternate Sensor channel, click the Alternate button on the Calibration Menu to access
the Alternate Sensor Calibration screen.

2 ' Ard T
Alternate Calibration = 2
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On this screen the real-time alternate sensor value factored with the present calibration factors is
displayed in the upper center part of the screen. The table at the bottom of the screen displays the
present calibration factors for the alternate sensor input channel.

The graph on the right side of the screen is for reference information only and is not specifically used by
the calibration procedure. The calibration procedure determines a scale factor (slope) and offset (y
intercept). The scaling formula is displayed in the upper right corner of the screen.

Equipment required
a. MPJA HY5003 power supply or equivalent

b. Alternate Sensor Calibration cable, AMADA WELD TECH Part Number 4-38481-01 (Sensor
Interface Module to HY5003 power supply)
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Automated Calibration Procedure for Alternate Sensor
1. Go to the Alternate Sensor Calibration Screen.
Set Manually to No.
Set Data Source t0 Automatic.
Set the HY5003 Power supply to approximately 0 Volts.
Connect the Alternate Sensor Cable from Sensor Interface Module to HY5003.
Set the HY5003 Power Supply to approximately 1.00 Volts.
Press Take Low Measurement.

Enter the HY5003 output voltage into the Low Value Setting.

© © N b~ WD

Press Take High Measurement.

10. Set the HY5003 power supply to approximately 8 Volts.

11. Enter the HY5003 output voltage into the High Value Setting.
12. Click save.

Manual Procedure to Enter Scale Factor and Offset for Alternate Sensor

1. While on the Alternate Sensor Calibration
Screen, set Set Manually to Yes. Scaled Factor Set Manually e
and Offset text entry boxes will appear to the A
right of the Set Manually area. ETR g 00000
offset
Noo L7 50.0000
2. Enter your desired scaled factor and offset into St Manuall
el vianua
the text boxes. y chial e
Click save. Yes & ., 8.0710
4. A window will open asking Are you sure?  om ,.DEM{;SM
Click OK. A
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Sensor Module Calibration

There is a potentiometer in the Sensor Interface Module that provides a calibration adjustment for the
current channel for a current coil sensor. This calibration is performed by accessing the Sensor Module
Calibration screen by pressing the Sensor Module button on the Calibration Menu.

Sensor Module Calibration

TEST START |

This Sensor Module calibration is performed during the factory calibration. Contact the AMADA
WELD TECH Service Department to schedule Calibration.

If the Sensor Module Calibration Screen is accessed, pressing the Test Start button will not affect the
Weld Monitor’s calibration or operation. When the Test Start button is pressed, there will not be any
messages on the Sensor Module Calibration screen nor will any new window be displayed. Click the
Return button to exit the screen.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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CHAPTER 6. DIAGNOSTICS, CALIBRATION, AND MAINTENANCE

Section Ill. Maintenance & Repair

Repair

There are no user-serviceable parts inside the Data Processing Module, Sensor Interface Module,
computer monitor, keyboard or mouse. If you have problems with any of the WM-100A components
that you cannot resolve, please contact our service department at the address, phone number, or e-mail
address listed under Contact Us in the front of this manual.

Cleaning

Clean the exterior of the Data Processing Module, Sensor Interface Module, computer monitor, keyboard
and mouse with a slightly moistened micro-fiber cloth and mild soap solution. Dry items with an
antistatic lint-free cloth.

Inspection
Check all electrical connections weekly for damage and confirm proper connections are in place.

Maintenance

Calibrate all input channels yearly. Contact the AMADA WELD TECH Service Department to
schedule calibration.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Appendix A
Technical Specifications

PARAMETER SPECIFICATIONS

Monitor Dimensions:

21" W x 177 H x 9” D (approx.)
(530 x 430 x 230 mm).
Monitor size may vary.

Mass:

10 1b (4.5 kg)

Electrical Requirements:

100 -240 VAC @ 1 A, 50-60Hz,
Single-Phase

Data Processing Module Dimensions:

Mass:
33.51b (15.2 kg)

Electrical Requirements:

100 - 240 VAC
50/60 Hz, Single-Phase
9 A @ 100 VAC, 4.5 A @ 240 VAC

Sensor Interface Module Dimensions:

Weight:
11.51b (5.3 kg)

Electrical Requirements:

100 - 240 VAC,

50/60 Hz, Single-Phase from external
power supply shipped with unit

3.2A @100 VAC, 1.6 A @ 240 VAC

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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APPENDIX A. TECHNICAL SPECIFICATIONS

Technical Parameters

PARAMETER

SPECIFICATIONS

Measurement Channels

Type Range Accuracy Resolution
Current: AC or DC 0 — 200,000 amps 1.5% of full sig-[]?frﬁ;nt
(Coil input channel) ' scale digits
Current: AC or DC 0 — 10,000 amps + 1% of reading sing?][iec‘Zm
(Shunt input channel) with 1 milliohm shunt + 20 amps digits
. Three
0
Voltage 0-15Vv ijfggorf,ﬁgg significant
- digits
. Three
0
Force 1 0-10Vv ijg)ggoriﬁgg significant
- digits
. Three
+ 1% of reading Lo
Force 2 0-10Vv +0.020 volts S|gn_|f!cant
digits
*Displacement 1 0-12mm, +0.0005” 0.0001”
and 0-25mm, or or
*Displacement 2 0 -30mm* +0.01mm 0.01 mm
. Three
0
Alternate Voltage 0-10V * i g).(;)zfor?/a(l)ollgg siggig:;:;nt

*determined by displacement sensor installed

Current Coil Ranges

2, 6,20, 60, 200 KA

Weld Time

1 to 2,000 milliseconds

Sampling Rate

125 kHz for all channels

Measurement Time

1 to 2,000 milliseconds

Repetition Rate

1 weld per second for a 100 millisecond measurement period

Database Microsoft SQL Server Express
Counters 2 resettable counters with user assigned messages

Unlimited number of schedules can be stored based on available hard drive space. 127
Schedules

schedules can be selected through schedule inputs.

Minimum Current Rise

(Current Coil Applications)

25 amps/millisecond for 1x coil in 2k range
5 amps/millisecond for 10x coil in 2k range
Minimum current rise is proportionally greater for higher coil ranges

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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APPENDIX A. TECHNICAL SPECIFICATIONS

PARAMETER

SPECIFICATIONS

Monitored Parameters with
Upper and Lower Limits

Peak Current Pulse 1 & 2
RMS Current Pulse 1 & 2
Peak Voltage Pulse 1 & 2
RMS Voltage Pulse 1 & 2
Peak Resistance Pulse 1 & 2
RMS Resistance Pulse 1 & 2
Peak Power Pulse 1 & 2
RMS Power Pulse 1 & 2

Initial Thickness 1 & 2
Final Thickness 1 & 2
Thickness Change 1 & 2
Forcel &2

Alternate

Formulal & 2

Weld Time

Monitored Parameters with
Upper and Lower Warning
Levels

Peak Current Pulse 1 & 2
RMS Current Pulse 1 & 2
Peak Voltage Pulse 1 & 2
RMS Voltage Pulse 1 & 2
Peak Resistance Pulse 1 & 2
RMS Resistance Pulse 1 & 2

Peak Power Pulse 1 & 2
RMS Power Pulse 1 & 2
Initial Thickness 1 & 2
Final Thickness 1 & 2
Thickness Change 1 & 2
Formulal & 2

Elements Stored in Database

Time Stamp (Time and date)
Test Record ID

Part serial

Part Lot (Lot number)
Schedule ID
Schedule name

Weld Time

Weld time result
Peak current 1 & 2
RMS current1 & 2
Current result

Peak voltage 1 & 2
RMS voltage 1 & 2
Voltage result

Peak power 1 & 2
RMS power 1 & 2
Power result

Peak resistance 1 & 2
RMS resistance 1 & 2
Resistance result

Peak force / Pressure 1 & 2
Force result 1 & 2

Initial thickness 1 & 2
Displacement (Thickness Change) 1 & 2
Final thickness 1 & 2
Displacement result 1 & 2
Alternate sensor maximum
Alternate sensor minimum
Alternate Result

Weld status

Counter1 & 2

Formulal & 2
Formularesult 1 & 2

Waveforms

Current, Voltage, Force 1, Force 2, Displacement 1, Displacement 2, Alternate Input,

Resistance, Power

Digital Inputs

Refer to Appendix B

Digital Outputs

Refer to Appendix B

Relay Outputs

Refer to Appendix B

Communications

Ethernet TCP/IP to read database, RS-232 for weld data output after each weld

Ambient Temperature

10-40°C

Relative humidity

10% to 80% non-condensing

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Appendix B
Electrical & Data Connections

Introduction

This Appendix describes the electrical and data connectors located on the front and rear panel of the
Sensor Interface Module and the RS-232 connector located on the Data Processing Module.
NOTE: The specification listed in this Appendix may be changed without notice.

Current Input Connector (Shunt)

SHELL, V-

CENTER, V+

CURRENT INPUT CONNECTOR (SHUNT) SPECIFICATIONS
PIN # SIGNAL MAX MAX
VOLTAGE| 1o | VOLTAGE | CURRENT COMMENTS
Center v ! 10V 02A Signal is differential between Shell V-
Shell -V I 10V 02 A and Center V+.

990-879
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APPENDIX B. ELECTRICAL AND DATA CONNECTIONS

Current Input Connector (Coil)

AN

22—

O Cq1—1

N\

CURRENT INPUT CONNECTOR (COIL) SPECIFICATIONS

PIN #

SIGNAL NAME

110

1

Coil Input #1

2

Coil Input #2

Voltage Sense Input Connector

N
W,

VOLTAGE SENSE INPUT CONNECTOR SPECIFICATIONS

SIGNAL MAX MAX
PIN # NAME vpE | VOLTAGE | cURRENT | O COMMENTS
1 Not Used Not Used
2 Input #1 V+ Pulse 15V 01A || signal is differential between Input #1
3 Input #2 V- Pulse 15V 0.1A | |and Input#2

B-2
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APPENDIX B. ELECTRICAL AND DATA CONNECTIONS

Force 1 and Force 2 — Input Connectors
RN
D> O OO

O O
O 0O O O

=111

3

9 8 7 6
FORCE1 and FORCE 2 INPUT CONNECTOR SPECIFICATIONS
SIGNAL
PIN # MAX VOLTAGE MAX CURRENT
NAME TYPE
1 Not used
2 Not used
3 Not used
4 Not used
5 Not used
6 Ground Ground N/A
7 V- Signal Input return
v 01A
8 V+ Signal Input
9 +24 Volts Power N/A

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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Alternate Sensor Input Connector

2

4

ALTERNATE SENSOR INPUT CONNECTOR SPECIFICATIONS

SIGNAL
PIN # MAX VOLTAGE MAX CURRENT
NAME TYPE
1 +24 Volts Power N/A
2 Ground Ground N/A
3 Signal Return Signal Input Return
- - 10V 0.1A
4 Signal Signal Input
5 Not used

Displacement 1 and 2 — Input Connectors

@\(5505?& éoc% c'>_57©

15 14 13 12 11 10 9

8 7 6 5§ 4 3 2 1
L] ]

SIGNAL
PIN #
NAME TYPE
1 Encoder Signal A+ Signal
2 Ground Ground
3 Encoder Signal B+ Signal
4 +5V Power
5-15 Not Used

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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APPENDIX B. ELECTRICAL AND DATA CONNECTIONS

RS 232 Connector
The RS-232 Connector is located on the back of the Data Processing Module.

The Monitor has only one RS-232 function. The Monitor automatically outputs weld results after the
weld data has been processed for a weld. The weld results are output as one comma delimited ASCII
string. The Monitor acts as Master and there is not any handshaking.

The Monitor will output the weld results that are selected in the Logger Setup. The individual weld
result variables, will appear in the string in the order that the variables are listed in the logger.

5 4 3 2 1
e
O O O OO
O O O
=111
9 8 7 6
RS-232 CONNECTOR SPECIFICATIONS
PIN # DESCRIPTION PIN TYPE
1 Not Used
2 Tx (Transmit Data) RS-232 Driver
3 Rx (Receive Data) RS-232 Receiver
4 Not Used
5 Signal Ground Analog Ground (ISOGND1)
6 Not Used
7 Not Used
8 Not Used
9 Not Used

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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APPENDIX B. ELECTRICAL AND DATA CONNECTIONS

The comma delimited ASCII string will contain the following:

Unit ID Number (three characters)

Schedule Number (the number of characters of the schedule number)

Weld Result (0 if there were not any limits exceeded, 1 if one or more limits were exceeded)
Date / Time Stamp

Data items selected in the Logger Setup (these items will be listed in the order that they
appear in the Logger)

Carriage Return [0x0D]

e Line Feed [Ox0A]

e Line Feed [0x0A]

Sample String for Schedule number 124 with weld data for Peak Current, Peak Power, Peak Resistance,
and Weld Time:

001,124,1,9/16/2010 9:30:47 AM,15.251331,11.020274,1.290020,86.632004,[0x0D][0X0A][0X0A]

usan) —
Jamod
9JUB]SISaY

Wil plom —

The Unit ID Number, which must be three characters in length, and Baud Rate must be set in the System
Setup Screen.

Input / Output Signal Connectors

J110 J109 J108 J105

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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APPENDIX B. ELECTRICAL AND DATA CONNECTIONS

Input / Output Signal Configurations

J105 — Process Digital Inputs and Outputs

— DIGITAL TRIGGER (IN)

— POWER SUPPLY CUTOFF A (OUT)
— POWER SUPPLY CUTOFF B (OUT)
— POWER SUPPLY CUTOFF C (OUT)

— FORCE FIRING + (OUT)

— FORCE FIRING — (OUT)

— o|lNj[oOjJOalRIWOIN]F

J105 Process Inputs and Outputs

PIN # NAME DESCRIPTION MINIMUM ACTIVE TIME
i Digital Trigger + Bidirectional Input Referenced to Input
J105-1 (INPUT) Common at Pin 12 of 3110 125 ms
J105-2 Not Used
The Power Supply Cutoff outputs will
J105-3 Power Supply Cutoff A | gwitch  active when the weld to
(OUTPUT) d!splacement values are reached for the two | The outputs will be active as
displacement channels. The user should long as the displacement sensor
connect to two of the three output terminals output exceeds the weld value.
J105-4 Power((S)LlJJp_lr_)LyU(_Zrl)Jtoff B | per the following selections: When the weldhead retracts the
Pins 3 and 4: For displacement channel 1 electrode past the weld value,
Pins 4 and 5: For displacement channel 2 these outputs will switch low.
j105-5 | Power Supply Cutoff C | pins 3 and 5: For the OR of displacement
(OUTPUT) channels 1 & 2
Force Fire . When the Monitor is in the
J105-6 (OUTPUT) Signal Monitor Mode, this output will
switch active when the force
channel reading is higher than
the user set force fire level and
will switch inactive when the
i Force Fire force reading drops below the
1057 (OUTPUT) Ground user set force fire level.
When the Monitor is not in
Monitor Mode, this output will
remain inactive.
J105-8 Not Used

Digital Output Rating:
Digital Input Rating:

Up to 28 VDC, up to 120 milliamp

Internal load resistor of 5 kQ. Maximum input voltage of 28 VDC.

Minimum detectable voltage of 5 VDC.

990-879
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APPENDIX B. ELECTRICAL AND DATA CONNECTIONS

J108 — Relay Outputs

RELAY 1

[l
=
—. e

11
=
- e

RELAY 2

RELAY 3

|
]
-

RELAY 4

[l
=
—. e

— ol N]j]oojO]lR~rJW]IN]F
I

Relay Rating: Upto 30 VDC,uptolA.

J109 - Digital Outputs

|_

1 |- READY TO MEASURE
[2 |— MEASURE IN PROGRESS
3 |— LAST WELD IN LIMITS
4 |— LAST WELD OUT OF LIMITS
T 5 |- LAST WELD IN WARNING LIMITS
6
7]
B
9|
10

— LAST WELD OUT OF WARNING LIMITS
— INIT THICK PASS

— INIT THICK FAIL

— FINAL THICK PASS

— FINAL THICK FAIL

E E— WELD COUNT 1 AT LIMIT

:@_1 2 — WELD COUNT 2 AT LIMIT

:@_ E— N.C.

;

==

14 |— COMMON
T
PIN # NAME DESCRIPTION
3109-1 Ready to Measure T_hls output will be active when the Monitor is ready to receive
trigger.
Used during the Part Measurement Mode as an
1109-2 Measurement in Progress acknowledgement that the input, Start Part Measurement was

received and Monitor is ready to continue process. This output
will be set active as acknowledgement.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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ELECTRICAL AND DATA CONNECTIONS

PIN #

NAME

DESCRIPTION

J109-3

Last Weld In Limits

This output will be set active after processing of weld data has
been completed if weld was in all limits that are being
monitored. It will remain active until the Reset input is
switched active or another weld is completed.

J109-4

Last Weld Out of Limits

This output will be set active after processing of weld data has
been completed if weld was out of any limit that is being
monitored. It will remain active until the Reset input is
switched active or another weld is completed.

J109-5

Last Weld In Warning

This output will be set active after processing of weld data has
been completed if weld was in all limits that are being
monitored. It will remain active until the Reset input is
switched active or another weld is completed.

J109-6

Last Weld Out of Warning

This output will be set active after processing of weld data has
been completed if weld was out of any limit that is being
monitored. It will remain active until the Reset input is
switched active or another weld is completed.

J109-7

Initial Thickness Pass

This output will be set active after processing of weld data has
been completed if weld was within the upper and lower limits
for Initial Thickness if this limit is being monitored. It will
remain active until the Reset input is switched active or another
weld is completed.

J109-8

Initial Thickness Fail

This output will be set active after processing of weld data has
been completed if weld was out of either the upper or lower
limits for Initial Thickness if these limits are being monitored.
It will remain active until the Reset input is switched active or
another weld is completed.

J109-9

Final Thickness Pass

This output will be set active after processing of weld data has
been completed if weld was within the upper and lower limits
for Final Thickness if this limit is being monitored. It will
remain active until the Reset input is switched active or another
weld is completed.

J109-10

Final Thickness Fail

This output will be set active after processing of weld data has
been completed if weld was out of either the upper or lower
limit for Final Thickness if it is being monitored. It will remain
active until the Reset input is switched active or another weld is
completed.

J109-11

Weld Counter 1 Reached Limit

This output will be set active when weld counter 1 has reached
the limit set in the schedule. It will remain active until the
Clear Weld Counter 1 is switched to active.

J109-12

Weld Counter 2 Reached Limit

This output will be set active when weld counter 1 has reached
the limit set in the schedule. It will remain active until the
Clear Weld Counter 1 is switched to active.

J109-14

Common

Bidirectional Common for Pins 1-12.  This is internally
connected to J114 Pin 16.

Digital Output Rating:

Up to 28 VDC, up to 120 mA.

990-879
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J110 - Digital Inputs

Negative Logic

OQlolNjoo|jlO]lblWIDN]PF

J110 Digital Inputs

—o0"0— RESET

—o~0—¢ ZERO DISPLACEMENT
—0~0—¢ WELD TO DISPLACEMENT
—o0~0—¢ CLEAR WELD COUNT 1
CLEAR WELD COUNT 2
—0"0—¢ START/STOP MONITOR
—o0"0—¢ START PART MEASURE
—0"0—¢ INIT THICK MEASURE
—o"0—¢ PART MEASURE MODE

10 N.C. 10
11 N.C 11
12 COMMON 12
13 :l +24V 13
14 +24V GND

Positive Logic

S

—0~0— RESET

—0~0—¢ ZERO DISPLACEMENT
—o~0—¢ WELD TO DISPLACEMENT
—o~0—¢ CLEAR WELD COUNT 1
—O0~0—¢ CLEAR WELD COUNT 2
—O0~0—¢ START/STOP MONITOR
—0~0—¢ START PART MEASURE
—0"0—4¢ INIT THICK MEASURE
—0"0—¢ PART MEASURE MODE

N.C.

N.C
COMMON
+24V

L { |

+24V GND

PIN #

NAME

DESCRIPTION

MINIMUM ACTIVE TIME

J110-1

Reset

When switched to active, the Monitor
program will set the eight weld result
outputs, Last Weld In/Out of Limits, Last
Weld In/Out of Warning, Initial Thickness
Pass/Fail, Final Thickness Pass/Fail, to
inactive.

20 ms

J110-2

Zero Displacement

If WM-100A is in not Ready to Measure
state, this input will reset current position of
both displacement channels to 0

Note: a total of 500 ms from when this
input is set active must transpire before
electrodes can be moved otherwise the zero
positions set may be inaccurate.

20 ms

J110-3

Weld to Displacement

If this input is active, the Power Supply
Cutoff Outputs will be operational and will
switch based on position of displacement
sensors. If this input is inactive, the Power
Supply Cutoff Outputs will not operate.

Continuously active for as long
as power supply cutoff outputs
should be operational

J110-4

Clear Weld Counter 1

Resets Counter 1to O

50 ms

J110-5

Clear Weld Counter 2

Resets Counter 2to 0

50 ms

B-10
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J110 Digital Inputs (cont)

PIN # NAME DESCRIPTION MINIMUM ACTIVE TIME
. . . oo Continuously as long as
1106 |  Start/Stop Monitor | Monitor will be in Weld Monitoring Mode | 40N iToR ™ should  be i
when this input is active. oo
monitoring mode
Switches active when at the
. . start of each weld and switches
Used during weld to displacement sequence. | . _ . .
. inactive after Monitor
Set to active at start of process. WM-100A .
J110-7 Start Part Measurement . . completes processing of weld
responds with Measurement in Progress | . . .
information and Monitor has
output .
set Measurement in progress to
inactive
When this input is set to active, the Monitor
will compare the present displacement
position with Initial Thickness Error
Min/Max setting in the schedule and then
. . set the Initial Thickness Pass/Fail outputs to
J110-8 Initial Thickness active or inactive based on comparison 20 ms
Measurement results.
The Monitor will also set the current
positions of the electrodes as the starting
point for the weld to displacement
measurement
When set to active, the Monitor will operate | Continuously on for as long as
in the Part Measurement Mode. the Monitor is to remain in Part
Measurement Mode
When this input is switched from inactive to | If the weld application is not
J110-9 | Part Measurement Mode | active, the Monitor will set the Schedule | UsSing Part Measurement Mode
Outputs to the states of the Schedule Inputs | @nd this input is only used to
update the Schedule Outputs,
this Part Measurement Mode
Input should remain active for
50ms
J110-12 Common Bigirectional common for Pins _1-11. This | ___
is internally connected to J114 Pin 8.
J110-13 +24V Internal +24V supply 0.2 Amp maximum. -
J110-14 24V GND Internal 24V ground, 0.2 Amp maximum. ---

Digital Input Rating:

Bidirectional input. Internal load resistor of 5 kQ. Maximum input
voltage of 28 VDC. Minimum detectable voltage of 3 VDC.

990-879
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J114 — Schedule Selection Digital Inputs and Outputs

Negative

—0"O—
—O0"0—

—-O0"0—

s

—0"1—

00—

—0"0—

:

—-O0""0—

Logic

SCHED BIT 0 (IN)
b SCHED BIT 1 (IN)
} SCHED BIT 2 (IN)
} SCHED BIT 3 (IN)
b SCHED BIT 4 (IN)
b SCHED BIT 5 (IN)
} SCHED BIT 6 (IN)

] —
+24V

OlolN]jojOlr~lWIN]EF-

COMMON

SCHED BIT 0 (OUT)

;

SCHED BIT 1 (OUT)

SCHED BIT 2 (OUT)

=
N

SCHED BIT 3 (OUT)

SCHED BIT 4 (OUT)

==
Al w

SCHED BIT 5 (OUT)

;

SCHED BIT 6 (OUT)

=
(e}

The Monitor sets the Schedule Output Bits 0 through 6 and changes the loaded Schedule to the levels set
on the Schedule Input Bits 0 through 6 when the Monitor is not in Monitor Mode and the Part
Measurement Mode input is switched from inactive to active. The Schedule Output Bits will only be
updated to the Input Bits’ status when the Part Measurement Mode input is switched from inactive to
If the Schedule Input Bits are switched while the Part Measurement Mode input remains
continuously active or inactive, the Schedule Output Bits and the loaded Schedule will not be changed.

active.

COMMON

Positive Logic

SCHED BIT 0 (IN)
b SCHED BIT 1 (IN)
b SCHED BIT 2 (IN)
b SCHED BIT 3 (IN)
b SCHED BIT 4 (IN)
b SCHED BIT 5 (IN)
b SCHED BIT 6 (IN)

COMMON

SCHED BIT 0 (OUT)

SCHED BIT 1 (OUT)

SCHED BIT 2 (OUT)

SCHED BIT 3 (OUT)

SCHED BIT 4 (OUT)

SCHED BIT 5 (OUT)

SCHED BIT 6 (OUT)

P e i

2 |—o-o—

%: 3 |—oo—

4 }—o-0—

e e

6 |—o"o—

.

8 —ik—

. 5 +24V
Bt
11
mEE
13
mE
s =
16

Refer to the Timing Diagrams in Appendix C for additional information.

Digital Output Rating:

Digital Input Rating:

Up to 28 VDC, up to 120 mA

Internal load resistor of 5 kQ.
Maximum input voltage of 28 VDC.
Minimum detectable voltage of 3 VDC.

COMMON
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Appendix C
Timing Diagrams
Digital Inputs and Outputs
The Monitor digital inputs and outputs are configured as Active Low and Inactive High.

Timing for Part Measurement Mode with Optional Weld to Displacement

For Part Measurement Mode to function properly, the Initial Thickness limit parameters must be set on
the Schedule Setup Page 2 screen. The Initial Thickness Delay must also be entered on the Schedule
Weld Setup screen. If Weld to Displacement is required, the Weld Value(s) must also be entered on the

Schedule Setup Page 2 screen.
DIGITAL INPUTS

I4——— REPEAT FOR EACH WELD =——>|
Part Measurement Mode |— | T e
i i
] n
Weld To Displacement }— | ' —
(Optional) ' '
: [}
Start/Stop Monitor ! SUMT,%?;:S,TS —
: HE 3
[] [
Start Part Measurement : :
: :
] ]
i i
Initial Thickness Measurement t '
i i i
Reset : i '
(Optional) T : 1 T
: 4— PLC Actuates _,!—l ;,_:
DIGITAL OUTPUTS o fy  oEie 5 t ;
i =«—Power Supply Fires : 50‘ SGORUS
! and ADAM Detects ! Fbraads
1 Weld Trigger -
Ready To Measure i i
: 1
n : L]
] ' ]
Measurement In Progress — : :
1 P
I ! I
s . . L} ' I
Initial Thickness Pass/Fail : ——
L} L}
L} I
Weld Results (6 Outputs) : g | S
i Dipscement '
Power Supply 1o Valuels Reached—p -
Cutoff Output — — .
utoff Output(s) o e E | ] t
5r:[|‘_5¢°°" ds , ! 4—Weld Head Retracted
inimum - i
' 150 mseconds Plus
Initial Thickness Delay
TIME =
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APPENDIX C. TIMING DIAGRAMS

NOTE:

Power supply cutoff outputs will remain active until the weld head is retracted past the user set

weld displacement value.

The Weld Result Outputs that are set in the above timing diagram are:

Last Weld In Limits

Last Weld Out of Limits

Last Weld In Warning Limits
Last Weld Out of Warning Limits
Final Thickness Pass

Final Thickness Fail

The weld to Displacement input is optional for Part Measurement Mode. It only needs to be set to active
if the Power Supply Cutoff outputs are to function during the weld process. If the Weld to Displacement
input remains inactive, the Power Supply Cutoffs output will remain inactive.

I/0 Sequence for Part Measurement Mode (same above timing diagram):

A) PLC sets “Part Measurement Mode” active.

B) PLC sets “weld to Displacement” active (this step is optional and only needed if the process
requires weld to displacement)

C) PLC sets “start/stop Monitor” active.

D) Monitor sets “Ready to Measure” to active (if not already active).

The above steps A through D are completed once at the start of repetitive production. Once the above
steps are completed, then go to Step 1 below.

1.

2.
3.
4

© o N o

11.

PLC sets Start part Measurement to active.
Monitor sets Measurement in Progress to active.
PLC (brings head down).

PLC sets Initial Thickness Measurement to active at least 5 mseconds after the Monitor has set
Measurement in Progress to active.

Monitor (compares initial thickness to limits) sets Initial Thickness Pass Or Initial Thickness Fail
to active or inactive based on comparison results. This step may take up to a time equal to 150
ms plus the Initial Thickness Delay Set in the schedule.

PLC (fires power supply).
Monitor (Monitor detects trigger) then sets Ready to Measure to inactive.
Monitor (Monitor processes weld data) then sets Measurement in Progress to inactive.

Monitor (Monitor resets its internal states) then sets the six weld result digital outputs to their
corresponding active or inactive states and then sets Ready to Measure to active.

PLC sets Start Part Measurement and Initial Thickness Measurement to inactive.

PLC sets Reset to active at least 50 mS after setting Start Part Measurement and Initial
Thickness Measurement to inactive.

WM-100A - ADVANCED DATA ANALYSIS MONITOR
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12. Monitor (Monitor detects Reset) then sets Ready to Measure to inactive
13. Monitor sets Initial Thickness Pass/Fail Outputs and the six weld result outputs to inactive

14. Monitor sets Ready to Measure to active. It may take up to 50 mS for the Monitor to set
Ready to Measure after the PLC sets Reset to active.

Once the Monitor has set Ready to Measure to active, the process can start again at Step 1. Steps 1
through 14 will be repeated for repetitive production.

If the optional Reset input is not used, the Initial Thickness Pass/Fail and the six weld result outputs will
remain in the state set by the Monitor unit these outputs are set again during the next weld.

During welding processes that do not use the initial thickness measurement digital input, the Monitor
stores the initial thickness measurement value taken at the point of weld trigger in the database. The
Monitor also determines and saves the Initial Thickness pass/fail result based on the initial thickness
value taken at the point of weld trigger. For weld processes that do use the initial thickness
measurement digital input, the Monitor stores the initial thickness measurement value and its
corresponding pass/fail result in the database. The Monitor does not take a second initial thickness
measurement at the point of weld trigger when the initial thickness measurement digital input is used.

If the PLC executes any of the Part Measurement Mode Steps out of sequence or without the proper
timing, the Monitor behavior will vary based on the situation. The Monitor may not recognize the weld
trigger, the monitor may recognize the weld trigger and process the weld results but not continue in the
Part Measurement Mode Sequence, or some other result may occur.

Timing for Using Digital Inputs to ZERO Displacement

In order for the Zero Displacement input to register, the Monitor must Not be in MONITOR Mode. If the
Monitor is presently in MONITOR Mode, set the Start/Stop Monitor to inactive before setting the ZERO
Displacement active. The Monitor can then be returned to Monitor mode by setting the Start/Stop
Monitor input active at least 500 mS after the ZERO Displacement input was set active.

ZERO Displacement input will set the position of both Displacement channels to zero.

DIGITAL INPUTS 4_ 500 mseconds _"

Minimum

Start/Stop Monitor

ZERO Displacement

TIME =
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Timing for Using Digital Inputs to Clear Weld Counters

In order for the Clear Counter digital input to register, the Monitor must not be in MONITOR Mode. If
the Monitor is presently in MONITOR Mode, Set the Start/Stop Monitor to inactive before setting one or
both of the Clear Counter inputs to active. The Monitor can then be returned to Monitor mode by setting
the Start/Stop Monitor input active at least 500 mS after the Clear Counter input(s) were set active.

DIGITAL INPUTS i—— 500 mseconds ——p

Minimum

Start/Stop Monitor

Clear Weld Counter 1

Clear Weld Counter 2

TIME =

Timing for Weld to Displacement without Part Measurement Mode

For Weld to Displacement, the Weld Value(s) must be entered on the Schedule Setup Page 2 screen.
The Initial Thickness Delay must also be entered on the Schedule Weld Setup screen.

If the user wants valid results of the initial thickness measurement, the Initial thickness limit parameters
must be set on the Schedule Setup Page 2 screen.
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< REPEAT FOR b:

. EACH WELD -

DIGITAL INPUTS - Power Supply -
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Weld To Displacement B v 1
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1 1
Start/Stop Monitor —l i ; |_
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1 1
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Initial Thickness Measurement - ; -
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ptiona - H s
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DIGITAL OUTPUTS 1 Electrodes To 1

: : Contact Point :
Initial Thickness Pass/Fail : ' ; —
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1 1

- User-set Weld ! -
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Power Supply : Value Is Reached [ ]

Cutoff Output(s) -
—f— Weld Head
' Retracted

Maximum Time

TIME = —)- | + (150 mseconds + Initial Thickness Delay )

NOTE: Power supply cutoff outputs will remain active until the weld head is retracted past the user set
weld displacement value.
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Timing for Schedule Change Using Schedule Digital Inputs

When the Schedule Digital Inputs are set for a schedule, the loaded Schedule is changed and the
Schedule Output Bits 0 through 6 are updated only when the Part Measurement Mode input is switched

from inactive to active and the Monitor is not in MONITOR Mode.

If the Monitor is presently in

MONITOR Mode, any changes to the Schedule Inputs will not be updated to the Schedule Outputs and the
loaded schedule will not be changed.

The Part Measurement Mode input must remain active for at least 50 mS.

DIGITAL INPUTS

Start/Stop Monitor

Set Schedule Inputs

Part Measurement Mode

DIGITAL INPUTS

Schedule Outputs Updated
(And Schedule Loaded)

-

4— 50 mseconds Minimum

i4— 200 mseconds Maximum

TIME =
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