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FOREWORD

The purpose of this manual is to supply operating, maintenance and service personnel with the information
needed to operate the AF-8500A / AF-1250A, Autoflow Welding System.

Should questions arise, or if you have suggestions for improving this manual, please contact:

Amada Weld Tech Inc.
1820 South Myrtle Avenue
Monrovia, CA 91016

Telephone:
FAX:
E-Mail:

(626) 303-5676
(626) 358-8048
info@amadaweldtech.com

A NOTICE

Amada Weld Tech may be released from all warranty obligations if repairs
or modifications are made by persons other than its own service personnel,
or its authorized representatives, unless such repairs or modifications are
specifically authorized in writing by Amada Weld Tech Inc.

This manual covers the following models:

Original P/N Original Model
AF-85-07-01 AF8500/240VAC
AF-85-07-01-P AF8500/240VAC, P
AF-85-07-01-VP AF8500/240VAC, VP
AF-85-07-02 AF8500/400VAC
AF-85-07-02-P AF8500/400VAC, P

AF-85-07-02-VP

AF8500/400VAC, VP

AF-85-07-02-VPR

AF8500/400VAC, VPR

AF-125-07-01 AF1250/240VAC
AF-125-07-01-VP AF1250/240VAC
AF-125-07-02 AF1250/240VAC
AF-125-07-02-VP AF1250/240VAC

A

Ll

Current P/N Current Model
AF-85-08-01 AF-8500A/240VAC
AF-85-08-01-P AF-8500A/240VAC, P
AF-85-08-01-VP AF-8500A/240VAC, VP
AF-85-08-02 AF-8500A/400VAC
AF-85-08-02-P AF-8500A/400VAC, P

AF-85-08-02-VP

AF-8500A/400VAC, VP

AF-85-08-02-VPR

AF-8500A/400VAC, VPR

AF-125-08-01 AF-1250A/240VAC
AF-125-08-01-VP AF-1250A/240VAC
AF-125-08-02 AF-1250A/240VAC

AF-125-08-02-VP

AF-1250A/240VAC
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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 910160r 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.

() 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; (iii) 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) INNO 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. (ii) 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 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.
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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).
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Introduction

This users guide will help operators and setup personnel gain knowledge and skills for efficiently and
effectively using the AF-8500A / AF-1250A system.

Autoflow Component Features

A. The AF-8500A / AF-1250A will inspect, pick, place, tack and weld lids to parts in a matrix configuration.
B. The HF-2500A inverter power supply can deliver the energy needed for welding.

C. The base configuration of the product does not have pick and place capability. Lids can manually be placed
on the parts and tacked with the weld electrodes.

D. The Placement option can be added to the base configuration. The added pick and place head allows lids
to be automatically picked up and placed on the base parts. The Vision option can be added to the
placement option to achieve higher accuracy in placing the lids. The addition of the camera assembly
allows automatic compensation for all variance of part, nesting conditions and machine positioning.

AF-8500A / AF-1250A Autoflow User Guide
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Autoflow Software Functions
Main Control Screen

21 20 19 18 17 16 15 14
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The Main Control Screen is divided into three tabs; Messages, Parts and Vision that can be switched by a
single “mouse click” on any one of the tabs (located above the Home / Park buttons). See the Messages Tab,
Parts Tab and Vision Tab sections for more information about each function. The selected tab will be “red”.

The Main Control Screen contains the following Options (counter-clockwise from the lower left):
1. Home command button moves all mechanisms of the machine to their predefined starting positions.

2. Park command button moves all of the machine axes to their predefined park positions. This feature
prevents interference with the operator as parts are inserted or removed from the welder table.

3. Close button shuts down the Autoflow software and return to Windows.

4. Weld mode button enables or disables the welding process. Welding is enabled when the background
of the button is “yellow” and disabled when the background is “red”.
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10.
11.

12.

13.

P&P mode button enables or disables the Pick and Place process. Pick & Place is enabled when the
background of the button is “yellow” and disabled when the background is “red”.

Vision mode button enables or disables the vision process. Vision is enabled when the background of the
button is “yellow” and disabled when the background is “red”.

Track number displays the distance from the outer edge of the weld electrode (track 0) to a position on
the electrode that is in contact with the part during welding.

Start command button is used to Start the current welding schedule from the beginning, or to restart
from the current position after a Stop command or error has occurred.

Stop command button stops the motion anytime during the process. To stop running the process
immediately, use the Emergency Stop button located on the front baseplate of the Autoflow system.

Jog button brings up the jog screen. See the Jog Mode section for more information.

Check button allows the operator to run the motion of the process schedule without performing a weld
and vacuum to ensure proper setup without the risk of improperly welding parts. Check mode is enabled
when the background of the button is “yellow” and disabled when the background is “red”.

Schedule button brings up two options; Edit Schedule and Change Schedule. Selecting Edit Schedule will
bring up a new edit schedule window (see the Schedule Edit section for more information). To change a
schedule without going into Edit Schedule window, simply select Change Schedule and select the schedule
from the pull-down option box. Select the schedule by double clicking the schedule name

O Edit Schedule @ Edit Schedule
® Change Schedule | O Change Schedule
232 x 311 Matrix
=] D Schedule
-
3 232x 311 1-UP

=l 234 x 581

- 500x 500

{5l Defaul
{2 NELFC 158x 236

The Power button turns the software functionality of the system ON and OFF.
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14. The ? button is used to display processing notes for the weld process. This field is editable.

—— = = o

Q
User Archive System Settings Batch Help
. MADA Current User: ADMIN e
!
AMADA MIYACHI AMERICA Current Schedule: 232 x 311 Matrix 1 o
Notes on 232 x 311 Matrix X y
Legend -
POWER ON
Not Selected A B C D use 113-MNF12T-12T electrodes
- 1
Selected . l . .
A |l - - —

15. The Current Schedule displays the schedule name that is currently selected.

16. The Current User displays the user name logged in to the software interface.

17. The Help pull-down menu provides links to the manuals and information about the software revision.
18. The Batch pull-down menu provides the welding process reports.

19. The System Settings pull-down menu should only be used by qualified and trained personnel to calibrate,
align and troubleshoot the system.

20. The Archive pull-down menu displays previous schedule information.

21. The User pull-down menu set the log on user for the system.

AF-8500A / AF-1250A Autoflow User Guide
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Jog/Calibration Mode

The Jog/Calibration Mode function is only available to users logged in as Administrator. From the Main Control
Screen, select the Jog button and the Jog/Calibration Mode Calibration window will appear.

16 15 14

Device Relative Position
1 ——— > [pickStem -|| XTert | 0.0000 | Y| 0.0000 XRight | 0.0000

Reference Point I Pick Head - |

—e . e Pick Vacuum € 13
2 O Custom Position (™ Up | Down Jog|Axis
i [ J
@® Park I Electrode i } Go to
» ‘
3 C Home | ‘|| Up|Down Reference 12
4 O Table Center | L Lid | | ; ﬁ\ )—( | |
I | Adjustment \‘V

O Place Array Center | i
5 (U Pick Array Center T Options ® XL

O Place Array Zero A Y—

s Electrode

SRR | Gap Check
6 ——» Jog Selection Pick Rotation E Vacuum Chuck Enable —

@® Continuous ‘ruckSpeed |Medium (x1.5) - 1 1

A

(O Incremental @ @ Stop

0.1 inch _

O Col/Row (Pick) 1 Degree - -

O Col/Row (Place) T Close 10

7 8 9

The Jog/Calibration mode is being used primarily for manually performing motion on the system. This mode
is also being used for calibration and alignment.

1. Device selection allows 4 options to be selected:

e Selecting the Pick Stem and any four arrows on the Jog Axis will move the left arm (where the pick

stem is mounted) and the table. Selecting Go to Reference (14) will move the pick stem to the
reference point selected.

e Selecting the Camera and any four arrows on the Jog Axis will move the left arm (where the camera

is mounted) and the table. Selecting Go to Reference (14) will move the camera to the reference point
selected.

e Selecting the Weld Electrode .5 inch spacing button and Go to Reference (14) will move each weld
electrode 0.25 inch from the table center in the outward direction. The distance between the two

electrodes will be 0.5 inch. This is useful to make sure the table center reference is accurate. The Jog
Axis will not work with this option selected.

e Selecting the Weld Electrode track zero provides an option of X-L, X-R and X-ALL. X-L jogs the left arm
only while X-R jogs the right arm only. X-ALL jogs both arms at the same time. Selecting Go to
Reference (14) will move the left or right arm to the reference point selected.
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Reference Point is used to set where the selected device will go when the Go to Reference (14) button is
selected.

Custom Position will enable a customizable position.
Park will drive all devices to the Park position.
Home will drive all devices to the Home position.

Table Center will drive the selected device to the center of the table. If the selected devices are off
from table center, it means that the system is not aligned yet. To align the system, use the Jog Axis
to move the device to the table center and select Set Offset to save the setting.

Note: Set Offset is available when Weld Electrode Track Zero, Pick Stem or Camera option is selected.

WARNING: User must be very cautious when setting offset for the table center reference because
improper adjustment may cause the system to lose alignment.

Fixed Pick Position will drive the pick stem to the lid centering device (if available) on the system.
Place Array Center will drive all devices to the center of the parts layout (0, O reference).

Pick Array Center will drive all devices to the center of the parts layout (0, O reference).

Place Array Zero will drive all devices to the upper left corner of the parts array.

Pick Array Zero will drive all devices to the upper left corner of the parts array (first part of the array).

Electrode Up | Down button will move both weld electrodes up and down.

Lid Adjustment button will bring up a window where the lid placement  ragmentansates =
can be adjusted in addition to the error correction. Adjustments are ||
available in X-axis, Y-axis and Rotation (R).

+ Right
— p.oooo = in.
- Left

+Up
— 0.0000 = in.

-Down

+CW

-CCW

Close ‘
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5.

10.
11.
12.
13.

Lid Pickup Options will bring up a

_LIdP!dmpqniau =
window where the hq pick options 0 Fixed Lid Pickup Offsets 7 Renest Lid
can be selected and adjusted.
X Axis X Axis
e [ Fixed Lid Pickup Offsets + Right + Right
If Fixed Lid Pickup Offsets is ——==—— 0.0000 0| in. = 0.0000 *| in.
checked, the system will use vision i L
to detect existence of the lid, but Y Axis Y Axis
the calculated vision result will be +Up . +Up .
overridden by X, Y and Theta (R). o 0.0000 o) = 00000 cf=
* D RenESt Lid Theta (R) Pick Delay 0 = mSec.
To eliminate error due to s : '
el e . + CW
tolerance within the nest, the lid — 00 [ des. F
can be pushed to the top-left _cew [ [7Close ‘
corner using the pick stem. To use

this option, check Renest Lid and
define a distance X and Y to move while the pick stem is down.

Note:  If M Fixed Lid Pickup Offsets is selected, re-nesting will be done after system performs vision

inspection to check for lid existence. If the Fixed Lid Pickup Offsets is not selected, re-nesting
will be done prior to the vision inspection.

Jog Selection determines the “distance of motion” of the table and arms when using the Jog Axis buttons.
In addition to continuous and specific incremental distances, there are 2 other options; Col/Row (Pick),
Col/Row (Place).

e Col/Row (Pick) allows jog movement from lid to lid. Each time the Jog Axis button is selected, it will
jump to the next lid in the direction you selected.

e Col/Row (Place) allows jog movement from base to base. Each time the Jog Axis button is selected, it
will jump to the next base in the direction you selected.

Pick Rotation determines the angular rotation of the pick stem in degrees. Select the rotation angle from
the pull-down options and then select CW (clockwise) or CCW (counter-clockwise) rotation.

O Vacuum Chuck Enable is used to enable/disable the vacuum when testing the Pick Head Up/Down.

Truck Speed is the stage speed setting and is related to the current Jog Screen. The Truck Speed does not
affect the schedule runtime speed.

Close exits the jog mode and returns to the Main Screen.
Home and Stop have the same functionality as the main screen.
Go to Reference drives the motion to the selected reference point.

Pick Vacuum turns the vacuum on the pick stem ON and OFF.
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14. Jog Axis has four arrows indicating the direction the mechanism can be moved. The Y+ (up) and Y- (down)

15.

16.

control the table moving forward and backward. The X- and X+ control the arm moving left and right.
The arm being controlled depends on the selection of @ X-L and ® X-R which indicates left arm and right

arm. ®© X-ALL moves both arms at the same time. In some device selection options, these radio buttons
will be unavailable.

Relative Position represents the distance from current position to the reference point of the left arm
(X-Left), table (Y) and right arm (X-Right)

Pick Head Up | Down button will move the pick stem up and down.

16
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Schedule Edit—Common Functions

From the Main Control Screen, select the Schedule button, followed by Edit Schedule and the Manage

Schedule window will appear. Use this screen to adjust the schedules and process parameters.

1 —» Schedule:232 x 311 Matrix Schedule Parameters
= : " First Pass -RightandLeft | Second Pass - Tops and
2 > J Nest Specifications L e — 5
O Tack Only (Tack Elect.) Bille [First Pass H
© Tack Only (Weld Elect.) Track Specifications *** Options ***
® Weld Oaly T ey [ No Pick + Place
O Tack And Weld [] No Vision
© Weld + Lift Arm AREEEI. 040 £ tick [] No Weld
O Tack + Weld + Lift Arm [ Lid Magazin
[] No Theta Rotation
O Front [ Tack Rollback
O Rear Arm Offset 4 Pass Weld
Created:  ADMIN © Shortest e I [] Fixed Pick
e ¢
Date: 7/19/2018 7:38:34 AM Enable Weld Pass € [] 1st Pass Pause
Modified:  2/20/2019 8:12:56 AM Weld Power Enable Right |0 Weld Arm Cycle
3 — Modified By: ADMIN 2 2] No. Cycle
Desitigth 1
NOTES: Place Array
Ve 13 NER2TA2 el poiretdts X Axis Y Axis Pick Array Name |232 x 311 Matrix Pick
L ArraySize[ 4 [ 9 | 5232 x 311 Matrix Place
— Center 0.49 0.560 232 x 311 Matrix Pick
M — LidSize | 0232 [ 0311
New Save Offset -0.628 0
Place Array Name
4 — Delete Select 232 x 311 Matrix Place "I ‘ A0~ [REde)| — [EDeke ||'
Save As Cancel Show Place Array —_— Show Pick Array

1. Schedule: displays the name of the schedule that is currently selected.

2. Under the Schedule Name field is a list of all schedules. To edit, select any schedule from the list.

Select the right mouse button to create a new folder.

User can drag and drop schedules in between folders for better organization.

User can drag a schedule into another schedule for schedule linking. When two schedules are linked,
selecting Start will process the first schedule, followed by the second schedule. This is useful when
the same part has a second weld schedule on a different section without having to change schedule
after every pallet. The number of linked schedules can be more than two.

3. Below the Schedule selection window is the information and user description of the selected schedule.

4. The six buttons are described as follows.

New creates a new schedule.

Delete will delete currently selected schedule.

Save As will save the current schedule as a different schedule name.

Save completes modification of the current schedule.

Select will select the current schedule to be used in the process

Cancel will close the schedule window and return to the Main Control Screen.

5. Nest Specifications, Tack, First Pass — Right and Left Sides, Second Pass — Tops and Bottoms are schedule
specific functions. Refer to the following pages below for detailed screen information.

990-451
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Schedule Edit—Nest Specifications

The Nest Specifications are used to define the pallet measurements; lid size, pitch, array size and offset. In
addition, is also contains the tacking and welding options. When the Nest Specifications tab is selected it will
turn “red”.

Schedule: 232 x 311 Mairix —— Schedule Parameters
B g First Pass - Right and Left Second Pass - Tops and
1 Nest Specificati Tack
232x311 0P e + Sk Btior
232 x 311 Matrix |
z : =
™ O Tack Only (Tack Elect.) Side [First Pass iy, I 10
) O Tack Only (Weld Elect.) Track Specifications < ek ool wew 9
1 ® Weld Only Minimum (0,040 [Z] inch [] No Pick + Place
O Tack And Weld [ No Vision
O Weld + Lift Arm Aaomrm0.040. Bk ONoweld ® 8
~ (0 Tack + Weld + Lift Arm [] Lid Magazin
[[] No Theta Rotation
2 O Front [ Tack Rollback
- s Resr Arm Offset < = 7
Created: ADMIN L @ Shortest Left ,ﬂ— ‘ [] Fixed Pick
-5 ks e et s — L)
3 T === % [ Enable Weld Pass [ 1st Pass Pause
4 B o v e e e e v P> ] Weld Power Enable Right |0 Weld Arm Cycle
Modified By: ADMIN 2 2| No. Cycle
Description:
NOTES: Place Array
VeeTIANEE2TI2T slactrodes X Axis Y Axis Pick Array Name [232 x 311 Matrix Pick -|
ArmaySize[ 4 [ 9 =232 x311 Matrix Place
Center [ 049 [ 0569 *-232 x 311 Matrix Pick
Lid Size 0.232 0.311
Ne“.' Sa‘7e Offset -0.628 0
Place Array Name
Delete Select 232 x 311 Matrix Place "l ‘ S0 — e — S ||'
QQ‘TP AC‘ qunp1
5 | ‘ P o Blace Array Show Pick Array €—— 6

1. Weld Options
e O Tack Only (Tack Elect.) — Weld electrodes will only perform tack on parts.
e O Tack Only (Weld Elect.) — Weld electrodes will only perform weld on parts.
e O Weld Only — Weld electrodes will perform tack and weld on parts.
e O Tack & Weld — Weld electrodes will perform tack and weld on parts.
e O Weld + Lift Arm — Weld electrodes will lift up in between parts and will only perform weld on
parts.

e O Tack + Weld + Lift Arm — Weld electrodes will lift up in between parts and will perform tack and
weld on parts.

2. Weld Direction:
e O Front — Will process parts from front to rear.
e O Rear- Will process parts from rear to front.
e O Shortest — Will process parts in serpentine motion for the shortest possible process time.
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Checking the M Enable Weld Pass checkbox will enable the weld pass. If unchecked, the current weld
pass will not be processed.

When M Weld Power Enable is checked, the lid will be welded to the base during runtime. Uncheck this
box when you are testing the pick and place consistency and repeatability to avoid welding.

When Show Place Array is selected, the Place Array data fields will display. The Place Array stores
numbers being used by the system to determine the location of the parts on the pallet. These numbers
are usually obtained from a mechanical drawing of the pallet.
e Array Size determines the number of parts in the X and Y axis.
e Center determines the pitch or the distance between the center of a part to the center of the next
part in the pallet.
e Lid Size determines the size of the lid in inches.
e Offset is the distance from the table center to the center of the place array.
e Pick Array Name associates a pick array with the current placed array.
The current place array name is displayed in the box below the Pick Array Name. Selecting the “plus”
icon next to it will display the pick array name.
e Select Add to add a place array and Delete to delete a place array.
e Select Edit to edit the numbers on the place array. Selecting Edit will change the options to Save and
Cancel.

Place Array
X Axis Y Axis Pick Array Name |232 x 311 Matrix Pick

Array Size[ 4 CBNIE] 232 x 311 Matrix Place
Center [0 [0se | -232%311 Matrix Pick
Lid Size 0.232 0.211

Offset -0.628 0

Place Array Name

Place Array =

X Axis Y Axis Pick Array Name |232 x 311 Matrix Pick ~
[ 4 [ 9 |=232x311 Matrix Place

Center 0.49 0.569 232 x 311 Mairix Pick

Lid Size 0.232 0.311

offset [ -0628 [ 0

Place Array Name

Array Size

=

232 x 311 Matrix Place _|| = | Save |==| Cancel

‘ st g LD Rgd DELG |||' [ 232 x 311 Matrix Place "ll‘

Show Place Array ——— Show Pick Array |

Show Place Array _— Show Pick Array

When Pick Array is selected, the Pick Array data fields will display. The Pick Array stores numbers being
used by the system to determine the location of the lids on the pallet. These numbers are usually
obtained from a mechanical drawing of the pallet.
e Array Size determines the number of lids in the X and Y axis.
e Center determines the pitch or the distance between the center of a lid to the center of the next lid in
the pallet.
e Offset is the distance from the table center to the center of the pick array.
The box next to it displays the list of the pick array that can be selected from the Place Array setting.
e Select Add to add a pick array and Delete to delete a pick array.
e Select Edit to edit the numbers on the pick array. Selecting Edit will change the options into Save and
Cancel.
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10.

Pick Array = Pick Array

X Axis Y Axis X Axis Y Axis
Array Si.ze| 4 | 9 - DefaultPick ~| Array Size| 4 | 9 ~DefaultPick ~|
Center 0345 | 0.569 ~232 x 311 1-UP Pick Center 0345 | 0.569 232 x 311 1-UP Pick ‘
234 x 581 Pick ~234 x 581 Pick
Offset 2.767 Offset =
* 216 4 232 x 311 Matrix Pick] * LIRS Y > 32 © 311 Matrix Pick|
NELFC 158 x 236 Pick v ~NELFC 158 x 236 Pick v
Pick Array Name Pick Array Name
232 x 311 Matrix Pick —||H Add | == | Edit == Delete ||I— 232 x 311 Matrix Pick —||” e | Save | == Cancel | -
Show Place Array —_— Show Pick Array Show Place Array —_— Show Pick Array

Arm Offset enables the user to adjust the arm in both the left and right directions. By default, this option
should be 0. Use negative and positive numbers for the left arm to offset left and right respectively. The
polarity of the right arm is reversed; use negative and positive numbers for the right arm to offset right
and left respectively.

The Options menu has several options that can be enabled or disabled. Option enabled when selected.

e No Pick + Place will disable the pick and place button on the Main Control Screen.

e No Vision will disable the vision button in the Main Control Screen.

e No Weld will disable the weld button in the Main Control Screen.

e Lid Magazine will enable the add-on lid elevator system.

¢ No Theta Rotation will disable the rotation correction being done by the pick stem.

e Tack Rollback will enable the system to move the table slightly after tacking to prevent electrode
from sticking onto the part. This is useful especially for smaller part geometries.

e 4 Pass Weld will enable the 4 pass weld mode where it starts from the center and weld the top half
of the part before moving back to the center and weld the bottom half.

e  Fixed Pick will enable the add-on lid centering device.

e Weld Arm Cycle will only cycle the weld arm down and up before the welding process at the
indicated number of cycles two (2) hours from the most recent weld arm operation. This two (2)
hour interval can be changed in the AFLOW.ini file. Cycling the pneumatic cylinders (which the
electrodes are mounted on), will break static freeze between the O-rings and the cylinder walls after
the cylinder is not being used for a few hours.

Track Specifications determines the minimum and maximum electrode track, which is the distance from
the edge to the surface of the electrode being used to where the parts are processed.

Side determines which pass is being edited. The Options are First Pass and Second Pass. First pass edits
the process when the table is at 0 degrees. Second pass edits the process when the table is at 90 degrees.
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Schedule Edit—Tack

The Tack window is used to define the tack schedule parameters; pulse setting, tack force and hold time. The
pulse specification sets the parameters on the dual pulse HF-2500A inverter. When the Tack tab is selected it
will turn “red”.

Schedule:232 x 311 Matrix ——— Schedule Parameters
= A First Pass -Rightand Left | Second Pass - Tops and
S— Nest Specifications Tack Sidis Bt
® 317 Matrix
1 Weld Specification (Tack)
0.48 -
0.4
0.32-
0.24 ® I 5
0.16
0.08
Created: ADMIN 0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 3.6 4 4.4
Date: 7/19/2018 7-38-34 AM om0 B T I0 B
Modified:  2/20/2019 8:12:56 AM
1 TP 0.0 = WELD 4.0 </ pow~po :||| vPloo = WELD 0.0 : DOWN0D = 4
Modified By: ADMIN
i meeesssssmm  PULSE] (msec) maaaeeeeess | oo PULSE2 (msec)  m—
Description:
|.\f’0’l‘ES: |
2 | == e | » Tack Hold Tack Force < 3
10 <] msec 1400 |5 |grams
New Save
Delete Select
Save As Cancel

1. Pulse 1 (msec) contains the parameters for the first pulse; current in kA, weld time (in msec), up slope
time and down slope time.

2. Tack Hold is the time (msec) between the tacking pulse and when the electrode lifts up.
3. Tack Force is the amount of force (grams) exerted by the cylinder during tacking.

4. Pulse 2 (msec) contains the parameters for the second pulse; current in kA, weld time (in msec), up
slope time and down slope time. To disable the second pulse, enter zero for all the weld times.

5. The Graph displays the current Weld Tack pulse settings.
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Schedule Edit—First Pass— Right and Left Sides

The First Pass window is used to define the first pass weld schedule parameters for the Right and Left sides;
pulse setting, corner density, spot spacing, speed, force, rollback and over travel. The pulse specification sets
the parameters on the dual pulse HF-2500A inverter. When the First Pass — Right and Left Sides tab is selected

it will turn “red”.

Schedule: 232 x 311 Matrix

Nest Specifications

Schedule Parameters

Tack

First Pass - Right and Left Second Pass - Tops and

Sides Bottoms
‘Weld Specification (Y)
0.48 -
0.4 -
0.32
0.24 - |
® 10
0.16
0.08 -
— 0- i ; | . , ! i | | i i
Created: ADMIN 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 22
Date: 7/19/2018 7-38:34 AM Eint o0 Eles S e
Modified: 2/20/2019 8:12:56 AM
1 TP 0.0 =] WELD 20 +| DOWN 0.0 TP 0.0 <] WELD 0.0 i DowN|00 = 9
Modified By: ADMIN
s PULSEL (msec) m——| | s PULSE2 (msec)  mu—

Description:

use 113-NF12T-12T electrodes Corner Density (-Y)

0.2

0 0.1

0.3

0.4

0.6 0.7 0.3 0.9 1 1.1

Seart Multiplier Start Multiplier Length End Multiplier End Muldplier Length
New Save 100 2| Times 0000 =/ inch 1.00 [2] Times (0000 [%| inch
Delete Select Spot Spacing (Y) Weld Speed (Y) Weld Force (Y) Rollback (Y)
0008 |2/ inch 030 3 inchsec 1400 |3 grams 0 04
Save As Cancel
Over Travel (Y) Weld Percen|(Y)
0020 %inch 100 o] %
T T
3 4 5 6 7 8

1) Pulse 1 (msec) contains the parameters for the first pulse; current in kA, weld time (in msec), up slope

time and down slope time.

2) Corner Density (Y) allows the user to adjust the amount of pulse applied to the part during the portions
of the weld near the corners. By entering a Start Multiplier value greater than 1, more pulse will be applied
by way of decreasing the spot spacing by an amount equal to the inverse of the start multiplier. The length
is specified in the Start Multiplier Length field. End multiplier works the same way except Start Multiplier
starts at the beginning of the part while End Multiplier starts before the end of the part.

3) Spot Spacing (Y) is the distance in inches from center to center between each weld pulse. The initial weld
pulse for each package starts from the corner plus the Over Travel for the quad mode or the center plus
the overlap for the 4 pass mode. Each subsequent weld pulse is spaced evenly based upon the spot
spacing value. The AF-8500A / AF-1250A uses precision encoders and high accuracy servo motors to
deliver this weld spot spacing with high accuracy. While setting the spot spacing in conjunction with the
weld speed, it isimportant to keep in mind the repetition rate of the HF-2500A power supply. Itis possible
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to program the system so that the weld pulses are closer and faster than the HF-2500A can accommodate.
In this situation, although the electrodes will travel at the requested speed and the power supply will be
triggered to send a weld pulse, the requested energy will not be delivered to the weld site.

4) Over Travel (Y) parameter determines the distance of travel before and after the length or width of the
part. This parameter accounts for the radiuses in the corners as it causes the welder to fire pulses as it
rolls beyond the corner of the part.

5) Weld Speed (Y) is set in inches per second. It determines how fast the electrodes move over the surface
of the lid package during welding. As noted above, it is important to keep in mind the repetition rate of
the HF-2500A power supply.

6) Weld Percent (Y) defines how much of a side needs to be welded. For example, if Weld Percent is 90%
fora 1” x 1” part, only 0.9” of the part will be welded and the remaining 0.1” will be unwelded.

7) Weld Force value is the force in grams that will be applied to the contact area between the electrodes and
the part being welded. Typical force applied to the ceramic package is 1400 grams.

8) Rollback is a unique feature where the electrodes move in reverse direction of the welding. This motion
is done right after the last pulse is being fired during welding. This feature keeps the parts (especially low
mass) from sticking to the electrodes after the final weld pulse. The rollback is set as a percentage of the
total distance along the edge of the part.

9) Pulse 2 (msec) contains the parameters for the first pulse; current in kA, weld time (in msec), up slope
time and down slope time. To disable the second pulse, enter zero for all the weld times.

10) The Graph displays the current Weld Tack pulse settings.
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Schedule Edit —Second Pass —Tops and Bottoms

The Second Pass window is used to define the second pass weld schedule parameters for the Tops and
Bottoms; pulse setting, corner density, spot spacing, speed, force, rollback and overtravel.
specification sets the parameters on the dual pulse HF-2500A inverter. When the Second Pass — Tops and
Bottoms tab is selected it will turn “red”.

The pulse

Schedule: 232 x 311 Matrix

ADMIN
7/19/2018 7-:38:34 AM
2/20/2019 8:12:56 AM
Modified By: ADMIN

Created:
Date:

Modified:

Description:
use 113-NFI2T-12T electrodes

New Save
Delete Select
Save As Cancel

Schedule Parameters

First Pass - Right and Left Second Pass - Tops and

Nest Specifications Tack Sides Bottoms
Weld Specification (X)
0.48 -
0.4 -
0.32
0.24-
0.16 -
0.08 -
0 . i ; i ; " i " i : ;
0 0.2 0.4 0.6 038 1 1.2 14 1.6 1.8 2 2.2
CURRENT 0.320 |%] kA CURRENT 0.100 % kA
TP 0.0 2| WELD 20 :DOWNODO [ UPOO 2] WELD 0.0 {1 DOWN OO |2

ey PULSEL (msec) maaeeeeessss meesssssssssss PULSE2 (msec)

Corner Density (X)

0.15 02 025 03 035 04 045 05

0.1

0 0.05 0.55

Start Multiplier Start Multiplier Length End Multiplier End Multiplier Length

1.00 +| Times 0.000 | inch 1.00 = Times 0.000 | inch

Spot Spacing (X) ‘Weld Speed (X) ‘Weld Force (X) Rollback (X)
0.008 2 inch 0.30 3| inch/sec 1400 [ grams 0 3 %

Over Travel (X) ‘Weld Percent ( X )

0.020 = inch 100 - %

Refer to the previous section Schedule Edit — First Pass — Right and Left Sides for details on the parameters

shown in this window.
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Messages Tab
The Messages Tab display AF-8500A / AF-1250A Messages and set some global settings.

. Amada Miyachi America, Inc. AutoFlow AF1250/AF2500

User Archive System Settings  Batch  Help

Current User: ADMIN

. MADA
AMADA MIYACHI AMERICA Current Schedule: 232 x 311 Matrix

I
w

Motes on 232 x 311 Matrix

use 113-NF12T-12T electrodes

1
STOP
Auto
2 Mallllﬂl C Row: 7 4
Step | ¢ ||’ ’[l B Start
[1Disable HF2S5
|Messag§ Pals J ViSiBI‘I--] Electrode Usage Remaining | 897 | Reset ‘ TrIE
[ Vacuum Chuck Enable € 0.040 3

O | (0 ) | [EEB )y

1. Message box displays the status of the AF-8500A / AF-1250A system.

2. Selecting the Auto, Manual or Step mode:
e Auto mode runs the schedule from the first selected part to the last selected part without stopping.

e Manual mode runs the schedule one part at a time, stopping after each part. Pressing the Start
button continues the process.

e Step mode runs the schedule one step at a time, stopping after each step. Pressing the Start button
continues the step process.

3. O Vacuum Chuck Enable is used to enable/disable the vacuum when testing the Pick Head Up/Down.

4. The Row and Column fields display the row and column number of the current part being processed.
In addition, the adjacent rectangle displays a color to indicate the current process. The process colors are
defined on the Parts Tab (see below).

5. The ? button is used to display processing notes for the weld process. This field is editable.
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PartsTab

The Parts tab displays the array of parts to be welded.

|
1 —> Legend

Not Selected

Selected

]

Process Start

Side X-Welded

Side Y-Welded

N

tn

A B C D

Vision Passed

Wel

=1

Spark

_':?.&‘

Vision Error

Pos.Lock

-~

v

1

Reset Pick Array

Messages

Parts

Vision

Electrode Usage Remaining

897 Reset
[ Vacuum Chuck Enable

1. Legend displays the description of each color and its associated process. When viewing the Messages

Tab, these colors can be used to indicate the current process.

2. Display of part arrays of the currently selected schedule. Parts can be selected or deselected by clicking
on the part. Selected parts are displayed as white while parts not selected are displayed as black.

3. Reset Pick Array will reset the pick stem motion so that it processes the lid from the beginning of the
array. If this button is not pressed prior to process, the pick stem will continue processing from the last

pick array location of the previous process.
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Vision Tab

The Vision tab is used to control image processing. The main portion of the window displays the camera view,
which can either display a live view or a snapshot of the parts. During processing a live image can be enabled
or disabled. If the live image option is disabled, the camera will take snapshots of the lids and parts and
calculate a correction based on the captured image. The correction will be displayed on the lower right of the
display.

10 £

Move
Camera To
Table Center

3 CJQED

2—+

> Jog Increment

Cols / Rows [

5 —" | GetImage

e e il 2 i e

6 —»
7 —»
8 —b
9 —P{ ] Pick Error Stop < >
10 — P[] Place Error Pause
W e | vt || ) -
Messages ‘ Parts [Vision
! Electrode Us:|ge Remaining 8§97 Reset
[] Vacuum Chuc|: Enable
! | | T |
12 13 14 15 16 17

1. The Reticle and Rectangular buttons on the top left are used to superimpose a reticle and/or a rectangular
box on to a live image. These buttons can be used to help the user calibrate and align the system. These
buttons are only available during live image.

2. Move Camera To Table Center positions the camera to the center of the table.
3. The Four Arrows (= { <) are used for jogging the left arm and the table.

4. Jog increment determines the “distance of motion” of the table and arms when using the Jog Axis
buttons. The available settings are the same as the Jog Increment settings on the Jog screen.
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11.

12.

13.

14.

15.

16.
17.

Get Image captures a snapshot at the current position.

Live Image sets the camera to view a live image.

Float Image opens a new window with a live image of the camera.
Set Offset sets the table center reference of the camera.

When the O Pick Error Stop option is selected, the system will stop when the vision cannot find the part.
In order to resume process, the user must replace the part or adjust the part until the camera finds it.

When the O Place Error Pause option is selected, the system will stop.

When the [ Save Images option is selected, the software will capture and archive the images of the
found lid and base for each part when performing the pick/place welding process. All captured images
will include graphical overlays to indicate how the vision system saw the orientation of the part and will
provide the (x,y) location and angle of orientation data.

Schedule opens up two options whether to calibrate the vision or edit the vision schedule. Please refer
to section Vision Schedule Calibrate or Vision Schedule Edit for more information.

QO Vision Schedule Edit
® Vision Schedule Calibrate

] Pick Error Stop

] Place Error Pause Scheduld

[] Save Images

Messages ‘ Parts |Vision
: | Flectrade TTsace Remai

Find Lid will drive the camera to browse through all of the lids available in the lid arrays. The camera will
capture a snapshot of each lid and calculate the error. Find Lid will have to be clicked again to browse to
the next lid. Select any part in Parts Tab then select this button to start the motion.

Lid Found / Lid Error is an indicator that displays the status of the vision when browsing through a lid
array. If the vision finds a lid, a Lid Found message with green background will be displayed. If the vision
fails to find a lid, a Lid Error message with red background is displayed.

Base Found / Base Error is an indicator that displays the status of the vision when browsing through the
part array. If the vision finds a part, a Base Found message with green background is displayed. If the
vision fails to find a part, a Base Error message with red background is displayed.

O Vacuum Chuck Enable is used to enable/disable the vacuum when testing the Pick Head Up/Down.

Find Base will drive the camera to browse through the part(s) that are selected in the Parts tab. The
camera will capture a snapshot of each part and calculate the error. Find Base will have to be selected
again to browse to the next part unless only one part is selected from the part array. Select any part in
Parts Tab then select this button to start the motion. The camera will only browse through the parts
selected in the Parts Tab.
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AF Software Modification
Vision Pattern Match (Vision Calibration)

The Vision System in the AF-8500A / AF-1250A can be calibrated to aid in producing package welds for
any given base/lid package through the use of Vision Pattern Match. Vision Pattern Match (also known
as Vision Calibration) is a process by which the AF-8500A / AF-1250A can be programmed to recognize
the boundaries of the lid and Base/Part seal ring through the use of its camera system, which enables
perfect package welds each time. The steps below instruct the user how to set-up their AF-8500A / AF-
1250A for Vision Pattern Match.

Initial Setup

The Vision system can use Cognex Pattern Recognition feature to process parts and lids.
1. On the Vision Schedule Edit screen, select the Schedule tab.

Vision Status

Two Corner Locate: Ves
Image Field Of View X: 0.6936 inc Y [0.9248 inc
Corner Camera Offset X: |0.5749 inc Y |0.2501 inc

Vision Locate Results
Measured Lid Size X:

—
Measured Base Size X: — &

Edge Find Parameters
Corner Image Fill (%): 0 =
15 E

Edge Caliper Width:

Part Tolerance +/-it [0.00s0
Rotation Range +/-: ||
Nest Allowance: [0.0050
Seal Ring Reveal: [o.01505]
Lid Height Offset: [0.0020=]
Lid Place + Tol: [0.00205]
3 X: ¥: 10550 =

Run Results

Reset Edge Tools
Run Vision Options Wﬂ - - Save Vision
Ratetn Run Vision
OffFrom Center X | |
) OffFrom Center Y Close

2. Select the A Use Pattern Match option, located on the bottom left corner of the screen
3. Specify the X and Y parameters of the part in the Seal Ring Size: field.

Seal Ring Size:
Base/Part shown
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4. From the Vision Schedule Edit screen, select the Frame Grabber tab.

e =10 x|

Bposure 0] ms
6 | iohness 08

Cantrast o5
~ Timeout [ 10000 =] ™8
Serial Number: 14421675 Flush Fifs

Run Results 1
5| - |

Rotation |
OffFrom Center X | |
OffFrom Center Y

Save Vision ‘ 7

|

Z Run Vision
’7 S10
p—

Set As Image Source

Select the Lid Locate Edges option under Run Results.
Select the Run Vision button. Once the lid image is displayed, modify the Exposure, Brightness and
Contrast to achieve a bright clean image. A good starting point is Exposure 5, Brightness 0.5 and
Contrast 0.5.
Select Save Vision once the Lid image adjustment is complete.
Select the Base Locate Edges option under Run Results.

181

Schedule Frame Grabber |C|||'bntiw| H:rfiul‘ Tmage File

9 2= s slasis <l kel

‘Settings | Strobe & Trigger | Image Properties | Frettire |

Pattern Match ‘

Image Acquisition Device/Frame Grabber:

[1390cAm Flea3 FLI-FW-2059 : 14421 ]
Videa Farmats:
Joeneric 133490CAM 1600x1200 TEEE 1394 (mona, 3. 75fps, shutd =]
Bposure: [ 0= ms
O | erghtness: [ oy
Contrast 0.7 E
™ Timeout T o] ™
Serial Number: 14421675 Flush Fifo

Run Results

8| . e
Rotation | |

Save Vision | | 10

Run Vision
Set As Image Source S

Close

OffFrom Center X
OffFrom Center Y

ilii

9. Select the Run Vision button. The Base/Part has different settings than the lid. Once the Base/Part
image is displayed, modify the Exposure, Brightness and Contrast to achieve a bright clean image.
A good starting point is exposure 5, brightness 0.5 and contrast 0.5.

10. Select Save Vision once the Base adjustment is complete.

NOTE: Pattern match works best with flawless lid and Base/Part with no scratches and nicks.
If a flawless lid/base is not available, use the best lid and Base/Part.
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Training Lid Single Capture (Lid Calibration)

1.

o vk wWwN

ioix|

Schedule | Frame Grabber ‘ Cllfhlh'n] Edge Find | Image File Pattern Match

P 7)m % Bl@)%|| <lm) ] b2

Tran Parans { Tran Region & Oign | Run Params | Search Region | Graptcs | Results |

G Tramimoe

LoadPattern | Save Pattem

Info: [Pattern may be less accurate than expected because the traning mage ac

Trained

07 1.1284ms | 11.806ms 0x80131600 Mo input mage was supoied.

Run Results

Lid Match IWI-- Save Vision
— et Run Vision
OffFrom Center X | |
Bﬂse ]\[atCh OffFrom Center Y . Close

Select the PatMax option under Algorithm and the Image option under Train Mode.
Select the Lid Locate Edges option under Run Results.

Select the Run Vision button to obtain an image of the Lid.

Select the Train button to grab an image of the Lid for training.

On the Vision Schedule Edit screen, select the Train Region & Origin tab.

[ vision schedulecdn =loix|
S(ledlkl l'rl-t(‘.rlihr| Calibration Hleﬂld| Image File Pattern Match

17 sle|s| <l ] el

Tran Porams  Train Regon B.Orgn | Run Params | Search Regon | Graphics | Resuits |

c nimage =]

Train Orlgin

Screen X Len:
Screen Ratio: =

Rotation: .23 iﬂj
S 3 300e15 deg |

Untrained
07 1.1284ms | 11.886ms [0x80131600 Fio rout mage was suophed.
Run Results
Lid Match m_- Save Vision
e — Rotation T

Run Vision

—
—

i

OffFrom Center X
Base Match LT

Close

Set the Rotation field value (left side) under the Train Region to O degrees.

On the Vision Schedule Edit screen, select the Pattern Match tab, followed by the Trans Params tab.

Place your mouse cursor over the Lid image and select the right-mouse button. Select the Fit Image

Select the Fit In Image button under the Train Region section (left side) to move the light blue box
within the image.

990-451

AF-8500A / AF-1250A Autoflow User Guide

31



10. Adjust the light blue box so that it encloses the edge of the lid as shown in the picture above. The
Rotation field value may need to be adjusted (using the up/down arrows) if the Lid is at an angle.
11. Afterthe region adjustmentis complete, select the Center Origin button. Modify the Rotation angle
field above the Center Origin button to match the Rotation value obtained in the previous step.
12. On the Vision Schedule Edit screen, select the Run Params tab.
o lnix]
snd-i-l Frame Grabber C!Iibuﬁn] upn-d| Image File Pattern Match
Llﬁﬁ?-al =a%| | <|=) IJ &2 |
Train Params | Train Regon & Ongin [Run Params || search Regon | Graphics | Results |
Algorithm: Mode: - [—lg
Accept threshold: [ oa=]
I™ Scoreusing dutter ™ Timeout: [ s000 =] ms
Zone Nominal T Tow High
soote [T =] B[ ofsme| [ o3 sm]
e (N | = [ =
Untrained
07 1 1284ms | 11.886ms [0x80131600 o ot image was supphed
Run Results
Lid Match vatoncriees -] [ R | Save Vision
—_— Rotation ye s
— = OffFrom Center X | |”7 sl snats
Base Match ey | | I Close
13. Set the Accept threshold value so that it will reject lids with lower pattern match scores. A value of
0.8 is recommended but this value can be raised until the rejection rate is acceptable.
14. The Low and High Angle values must be set to Low = -2 deg and High = 2 deg. Use the up/down
arrows next to the Low/High fields to adjust these values.
15. Select the Run button [P] on the top left corner. The pattern match scoring result should be
displayed on the Results tab. Scores of 1 or greater than 0.95 should be obtained.
16. On the Vision Schedule Edit screen, select the Graphics tab to see the scoring results. Verify the
Results options are selected as shown below.
¥ Vision Schedule Edit J =0l x|
snd-i-lrn-ecnmr Cllibuﬁn]upﬁ'i Image File Pattern Match
Llﬁﬁ?-al =%l £|m| ] L2 | | <
Train Params | Train Regon &.0ngn | RunParams | SearchRegon  Graphis | Results | [Current Tranimage -
s o —
W Show Search Image Mask ' Show Train Image Mask
¥ Show Train Shape Models
Db i
¥ Show Search Region ¥ Show Flex Unwarped Images.
¥ shawDiagnostic Search imageMask
Trained
Run Results
Lid Match vatoncriees -] [ R | Save Vision
—_— Rotation ye s
— = OffFrom Center X | |”7 sl snats
Base Match ey | | I Close
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17. On the Vision Schedule Edit screen, select the Results tab to view the Pattern Match results.

=|0l x|

Schedule rn-rcnnn|cmhm-|upru|hqem= Mmlhl|

|7 % @@z (@] ] B[]

Tran Params | Train Regon & Ongn | Run Params | Search Regon | Graphics {Ress | [curent Tranimage =]
Info: -
|
0 Results
Trained

o Oms | Oms

Run Results
Lid Match catecncvire ] [ R | S*ve Vision
—_— S Run Vision
OffFrom Center X
Base Match Offfrom Centery | | Close

18. On the Vision Schedule Edit screen, select the Train Params tab once again.

19. Select the Train button to complete the pattern match process for the Lid. An image of the lid will

be displayed in the Pattern: field.

20. Select the Save Vision button to save the Lid pattern match. The pattern match training can also be
saved into a file by selecting the Save Pattern button and can be recalled in the future by selecting

the Load Pattern button.
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Training Base Single Capture (Base Calibration)

vk wnN e

=loix|

¥ vision Schedule Edit

Image File Pattern Match

Seldlif] Trl-rcrlikr| Cll!'h!n'-l Edge Find

L1 SR T e ] bl %]

{Tran Params | Train Regon & Orign | Run Params | Search Region | Graphics | Resuts |

pattern: Algorithm:

[pormtax =l
Train Mode:

[image =l

I~ 1gnore Polarty

man \

Load Pattern |  Save Pattem

Info: [Pattern was untraned

Untrained
vl Oms

Run Results

Oms.
i Mt | e

Save Vision
Run Vision

Close

Rotation TR——(
OffFrom Center X
Base Match Offfrom Center Y |

Select the PatMax option under Algorithm and the Image option under Train Mode.

Select the Base Locate Edges option under Run Results.

Select the Run Vision button to obtain an image of the Base/Part.

Select the Train button to grab and image of the Base/Part.

On the Vision Schedule Edit screen, select the Train Region & Origin tab.

B Vision Schedule Edit el =101 x|
Schedule | Frame crl“!r| Calibration | Edge Find | Image File Pattern March [

2l sl <@ ] ule]

Tran Params  Train Regon 80ngn | Run Params | Search Region | Graphics | Results |

TrainRegion Train Origin
Selected Space Name
gred Bounding Box AdustMask ]| | |- =Use Input Image Space

Origin X: 2 w:qsra:

origin ¥:

- Screen Ratio:

Select Mode

@ Origin ¢ Center (" 3 Points Rotation: 0.1 deg
0.2 =] e 0 deg |

Origin X:

Origin Y:
Length X:
Length ¥v:

Rotatior:
Skew:

Center Orign

Untrained

® Oms

-Run Results

Oms.
Lid Match Base Locate Edges  » - - Save Vision
— . e
— Aeltes Run Vision
OffFrom Center X | I

Base Match e Close

Place your mouse cursor over the Base/Part image and select the right-mouse button. Select the
Fit Image option.

Select the Fit In Image button under the Train Region section to move the light blue box within the
image.

Set the Rotation field value (left side) under the Train Region to O degrees.
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9. Adjust the light blue box so that it encloses the edge of the seal ring of the Base/Part as shown in
the picture above. The Rotation field value may need to be adjusted (using the up/down arrows) if
the Base/Part is at an angle.

10. Afterthe region adjustmentis complete, select the Center Origin button. Modify the Rotation angle
field above the Center Origin button to match the Rotation value obtained in the previous step.

11. On the Vision Schedule Edit screen, select the Run Params tab.

1 Vision Schedule Edit =01 x|

Schedule Tr‘l--Grllkr‘ Calibration [l'lﬂhl| Image File Pattern March

M/ %] |@[%[] (@] ] k7]
Train Params | Train Regan 8 Ongn [RUnParams | Search Region | Graptics | Resuits |
algoream: Mode:

[Best Traned =] [searchimage x| Amproxno.tofind: 1=
Accept threshold: [Toes=]
I™ Scoreusing dutter ™ Timeout: 5000 =] M

Hah

angle | [ = s M 2 deo [ 2 oo
scale | [ 1= _:JI =| I = |

Untrained
B Oms

Run Results

O
I “] \llil('h Base Locate Edges - --
’,7

Rotation
OffFrom Center X | |
Base ]\[atCh OffFrom Center Y

12. Set the Accept threshold value so that it will reject Base/Parts with lower scores. A value of 0.8 is
recommended but this value can be raised until the rejection rate is acceptable.

13. The Low and High Angle values must be set to Low = -2 deg and High = 2 deg. Use the up/down
arrows to adjust these values.

14. Anextrastepisrequired for training the Base/Part. This extra step is called masking. Pattern match
is most accurate when only the seal ring pattern is used as the source pattern. Everything else will
be ignored or masked including the radius on the seal ring corners. Select the Masking button
above the Run Params tab.

Note: The Vision Schedule Edit window may have to be minimized to view the BasePatMatch
Image Mask Editor window.

Save Vision
Run Vision

Close
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15.
16.

gl
BHE L hEoo N5k R @

took (3= Ficoor (] urdcurentseecton eroperies

% Space: (-1959.59, -74708.4) ~[Zoom: .41 % [intersity: —
oK Carcel eely
Qwlr s 10:05AM B

Lrswrt| @ o vwooxese (G) | 1 2109 -Pumt | 4 ync Uik AF 8500 /... | 3 Vison Seheduie it

Select the drop down arrow next to the Tool i.i options and select the Rectangle Tool.

Place your mouse cursor over the workspace and select the right-mouse button. Select the Fit
Image and Graphics option. The green rectangle will appear much larger than the image. Reduce
this rectangle to the size of the image. Start masking everything except the seal ring. First, position
the rectangle so that it contains the outer part of the seal ring. From the toolbar select the Fill Color
option (the red square) and then select the Fill Current Selection button. Every area that is
highlighted in red will be ignored. Adjust the green rectangle a few more times to mask all areas
outside the seal ring. Once this is complete, the area inside the seal ring will need to be masked as
well. Do not worry about the radius in the corners at this time. That will be taken care of in the fine
tuning.

Note: If the seal ring is accidentally masked, select the eraser (next to the red square). Highlight

the masked seal ring and then select Fill Current Selection to delete the mask.

17. To fine tune the radius of the seal ring, select the drop down arrow next to the Tool {.i options and

select Brush. The brush size can be changed to accommodate smaller parts. Start erasing the
masking that overlaps the seal ring and mask the edges that are not the seal ring. Place your mouse
cursor over the part image and select the right-mouse button. Select the Zoom In option as
necessary for easier adjustment. Alternate masking between the eraser and the red square mask
until everything is masked except for the seal ring. The Pencil tool can also be used as required.

BH% LR M. BRI & R

Tool: _#~ | Brush Size: - EII B Erush Color: Qlil

+ BasePatMatch Image Mask Editor

BH% ) ERoe b EROR ] | )

Tool: . ~ | Pendl Color: Qlil
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Once all masking is complete, the image will appear as shown below.

[
# Space: (421.197, 101.766) +[mommTs% [intensty: 133

18. Once masking is complete, select the Apply button, followed by OK.
19. Select the Vision Schedule Edit tab on the taskbar to bring up the Vision Schedule Edit window.

20. Select the Run button [P on the top left corner. The scoring results should be displayed on the
Results tab. Scores of 1 or greater than 0.95 should be obtained.

21. On the Vision Schedule Edit screen, select the Graphics tab to see the results. Some option
checkboxes may have to be checked to view the result.

22. On the Vision Schedule Edit screen, select the Train Params tab once again.

Stivinlal Fv—rﬁvl\hfl Clﬂhﬂnl U:!FH| Image File Pattern Match ‘

P[] e Jm] ] ]

(78 Param | Train Region & Orgn | Run Params | Search Region | Graphics | Results |

[curment. Tranimage

Pattem: Algorithm:

Load Pattern Save Pattern
Info: [Patiern may be less accurate than expected because the taning mage & B
Trained -
()] oms o
Run Results
I.id Match B Cocnetiees =] | DR | S2V¢ Vision
— Rotation

Run Vision
Close

[
—

OffFrom Center X
Base Match OffFrom Center Y
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23. Select the Train button to complete the pattern match process for the Base/Part. An image of the
Base/Part will be displayed in the Pattern: field.

24. Select the Save Vision button to save the Base/Part pattern match. The pattern match training can
also be saved into a file by selecting the Save Pattern button and can be recalled in the future by
selecting the Load Pattern button.
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Training Lid Double Capture (Large Lid Calibration)

Training Lid on Double Capture Vision happens automatically when the Lid and Base/Part is larger than
the field of view of the camera. As a result, the camera will capture 2 opposite corners of the lid and
Base/Part.

1. Onthe Vision Schedule Edit screen, select the First Corner Pattern Match tab followed by the Train
Params tab.

¥ Vision Schedule Edit =10 x|

Second Cormer Pattern Match

smd-kl Frame Gn\ber‘ cunnﬁ-l u.esuj Image File First Corner Pattern Match

b 7] SlR%( <Im] ] bt

Train Params | Train Region & Orign | Run Params | Search Regon | Graphics | Resuits |

™ 1gnore Polarty
o J
Load Pattern Save Pattern
Infor [Pattern may contain nsufdent nformation to measure Uniform Scale, X5<
Trained
o Oms. Oms.
Run Results
. . - Save Vision
Lid Match Lid Locate Edges 4'
j— Rotation

|
l
— ‘ Run Vision
OffFrom Center X
Base ]\ [atCh OffFrom Center Y ‘ Close

Select the PatMax option under Algorithm and the Image option under Train Mode.

Select the Lid Locate Edges option under Run Results to grab the actual lid image if not available.
Select the Train button to grab an image of the Lid for training.

On the Vision Schedule Edit screen, select the Train Region & Origin tab.

1 o scneaese e T

Schedule | Frame (:r-u-rl Calibration

vk W

Fdge Find ’ Image File First Corner Pattern March

17wl <m ) )

Tran Params  Tran Regon & Orgn | Run Params | Search Regon | Graphics | Results | [Current. Tranimage

Second Corner Pattern Match ‘

Train Region Train Origin
Region Mode: Selected Space Name
[Prxel Algred Bounding Box Adwstmask ¥ | | |- =Use Input Image Space
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- Screen X Len: 100¢ =
et - Screen Ratio: = v
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OriginX:

= S 0 deg |

Origin¥:

Length X: [
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Rotation: [

[

Skew =
Fit In Image Center Origin

m

Trained

0] oms Oms

E— |

Run Results

Lid Match [Lid Locate Edges = -- Save Vision
—— Rotation

Run Vision

—
—

Close

i

OffFrom Center X
Base Match OffFrom Center Y
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10.

11.

12.

13.

14.

15.

Place your mouse cursor over the corner of the Lid image and select the right-mouse button. Select
the Fit Image option.

Select the Fit In Image button to move the light blue box within the image.
Select the Center Origin button under the Train Origin section to center the origin to the region.

Set the Rotation field value (left side) under the Train Origin section to -90 degrees and the Screen
X Len field value to 1000.

Adjust the origin so that the X and Y lines are on the edge of the lid as shown in the picture above.

The Rotation field value may need to be adjusted (using the up/down arrows) if the Lid is at an
angle.

After the region adjustment is complete and was adjusted to a value other than -90, then make sure
to modify the Rotation angle field above the Center Region button to match the Rotation value
obtained in the previous step.

On the Vision Schedule Edit screen, select the Run Params tab.

LI
S(hrdihlfrnn(}nhbﬂ Calibration [ég(}'iﬂ‘ Image File First Corner Pattern Match S«nnd(,‘mtr!mnnlhlﬂ‘
P/ =% (@% s Jm| ] AT
Tran Params | Tran Regon & Ongin [Run Params | search Region | Graphis | Resuits |
Algorithm: Mode:
Best Trained =] [Semchimage =] Approxna.ta find: —|
Accept threshold: [osH
W Score using clutter I~ Timeout: 5000 = ™S
Zone Nommal T Tow Vigh
T
angie | [ | 3] [ 2= seo [ a3 =] dea|
Sabe | [ 14 ] == [ =
Trained m)
o Ooms. Oms
Run Results

Save Vision

Lid Match tatocrrires | [ (R
— Rotation
— —_—

OffFrom Center X ’7
Base Match Offfrom Centery | |1

Set the Accept threshold value so that it will reject Lids with lower pattern match scores. A value
of 0.8 is recommended but this value can be raised until the rejection rate is acceptable.

The Low and High Angle values must be set to Low = -92 deg and High = -88 deg. Use the up/down
arrows next to the Low/High fields to adjust these values.

Select the Run button [P] on the top left corner. The pattern match scoring result should be
displayed on the Results tab. Scores of 1 or greater than 0.95 should be obtained.

Run Vision

Close

i
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3 Vision Schedule Edit

Stlnlill|l'r—-culh-r| c.mmh.‘ urru| Tmage File First Corner Pattern Match s._acm.pm".u.ﬂ[
N R EFEE ] )
Train Pacams | Train Regon & Origi | Run Parems | Search Regon | Graphcs [Resilis | Current. Trainimage:

Info:

0 Results

Run Results

Lid Match Lid Locate Edges  ~ - - Save Vision
 — —

— o ::":; || Run Vision
Base Match onFromCatry | Close

16. On the Vision Schedule Edit screen, select the Graphics tab to see the scoring results. Verify the
Results options are selected as shown below.

2 vision Schedule Edit ol

s«hl-l-' rr-.Gnli-rl Calibration | Edge Find

Image File First Corner Pattern Match '&_ﬂc-nnhnmlhﬂ‘

M|7fm %] =% <lm| v 2]
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Run Results
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e Retation Run Vision
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17. On the Vision Schedule Edit screen, select the Train Params tab once again.

BT i =10 x]
Schedule | Frame Grabber | Calibration I Edge Find ‘ Image File ’ First Corner Pattern Match  Secend Corner Pattera Match I

L1l B = = e N

Train Params | Tran Region & Ongin | Run Params | Search Region | Graphics | Results |

[urentinputinage

v la]

patter: algorth: |
Jravax |
Train Mode:
= =
™ ignorePolarty
Tran | |
Load Pattem Save Pattem

Trained

(] Oms Oms

Run Results

Lid Match [Lid Locate Edges | - - Save Vision
OffFrom Center X | |

Base Match OffFrom CenterY | &‘

18. Select the Train button to complete the pattern match training for one corner of the Lid. Animage
of the Lid will be displayed in the Pattern: field.

19. Select the Save Vision button to save the Lid pattern match. The pattern match training can also be
saved into a file by selecting the Save Pattern button and can be recalled in the future by selecting
the Load Pattern button.

The lid pattern match training is not complete yet because there is another corner that needs to be
trained (calibrated).

20. On the Vision Schedule Edit screen, select the Second Corner Pattern Match tab followed by the
Train Params tab.

21. Select the PatMax option under Algorithm and the Image option under Train Mode.
22. Select the Lid Locate Edges option under Run Results to grab the actual Lid image if not available.
23. Select the Train button to grab an image of the Lid.

AF-8500A / AF-1250A Autoflow User Guide
42 990-451



24. On the Vision Schedule Edit screen, select the Train Region & Origin tab.

25.

26.
27.
28.

29.

—aix
Schedule | Frame Gnﬂu‘ Calibration ] [JFFMI Tmage File I First Corner Pattern Match  Second Corner Pattern Match |

2P| slal clm) o sl

Train Params  Train Regon 8.0rign | Run Params | Search Regon | Graphics | Resuts | [curent. Tranimage

Run Results

=
Lid Match [Lid Locate Edges =] - - Save Vision
— Rt Run Vision
OffFrom Center X

Bﬂ' se 1\1 atCh OffFrom Center Y Close

Place your mouse cursor over the corner of the Lid image and select the right-mouse button. Select
the Fit Image option.

Select the Fit In Image button to move the light blue box within the image.
Select the Center Origin button under the Train Origin section to center the origin to the region.

Set the Rotation field value (left side) under the Train Origin section to 90 degrees and Screen X Len
field value to 1000.

Adjust the origin so that the X and Y lines are on the edge of the lid as shown on the picture above.
The Rotation field value may need to be adjusted (using the up/down arrows) if the Lid is at an
angle. After the region adjustment is complete, modify the Rotation field above the Center Origin
button to match the Rotation value obtained in the previous step.
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30. Select the Run Params tab.

T =TE]
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31. Set the Accept threshold value so that it will reject Lids with lower pattern match scores. A value of
0.8 is recommended but this value can be raised until the rejection rate is acceptable.

32. The Low and High Angle values must be set to Low = 88 deg and High = 92 deg. Use the up/down
arrows next to the Low/High fields to adjust these values.

33. Select the Run button [p] on the top left corner. The pattern match scoring result should be
displayed on the Results tab. Scores of 1 or greater than 0.95 should be obtained.

¥ vision Schedule Edit il =iolx]
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34. On the Vision Schedule Edit screen, select the Graphics tab to see the scoring results. Verify the
Results options are selected as shown below.

_iol x|
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35. On the Vision Schedule Edit screen, select the Train Params tab once again.

Save Vision

Run Vision

i

Close

36. Select the Train button to complete the pattern match training for the Lid. An image of the Lid will
be displayed in the Pattern: field.

37. Select the Save Vision button to save the Lid pattern match. The pattern match training can also be

saved into a file by selecting the Save Pattern button and can be recalled in the future by selecting
the Load Pattern button.
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Training Base Double Capture

1. Onthe Vision Schedule Edit screen, select the First Corner Pattern Match tab followed by the Train
Params tab.

B Vision Schedule Edit
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Select the PatMax option under Algorithm and the Image option under Train Mode.

Select the Base Locate Edges option under Run Results.
Select the Run Vision button to obtain the image of the Base/Part.
Select the Train button to grab an image of the Base/Part.

o vk wWwN

On the Vision Schedule Edit Screen, select the Train Region & Origin tab.
loix
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7. Place your mouse cursor over the corner of the Base image and select the right-mouse button.
Select the Fit Image option.

i
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8. Select the Fit In Image button under the Train Region section to move the light blue box within the
image.

9. Select the Center Origin button under the Train Origin section to center the origin to the region.

10. Set the Rotation field value under Train Origin section to -90 degrees.

11. Adjust the origin so that the X and Y lines are on the edge of the Base/Part as shown in the picture
above. The Rotation value set in the previous step may need to be adjusted if the actual Base/Part
is at an angle. If the Rotation value is adjusted to a value other than -90, then make sure to modify
the Rotation value under the Train Region section to match this value.

12. Select the Run Params tab
[Bvommschenecae loixi

7] | =(E%] ] L|mE] ] b

Tran Params | Train Region & Orgin [RinParais | search Region | Graphics | Results |

Algorithm: Mode: _‘J

[Best Traned =] [fesrcnimage =] Approxnotofind: m
Accept threshold: ’ﬂ

¥ score using clutter ™ Timeout: s000 = ms

[Current Tranimage
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Run Results
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 E—

Rotation

Save Vision
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13. The Accept threshold can be adjusted higher so that it will reject bases with lower scores. A value
of 0.8 is recommended but is user adjustable.

Close

i

14. Verify the Angle —Low and High values are set to -92 deg (Low) and -88 deg (High). Use the up/down
arrows to adjust the values.

15. Anextrastep is required for training the Base/Part. This extra step is called masking. Pattern match
is most accurate when only the seal ring pattern is used as the source pattern. Everything else will
be ignored or masked including the radius on the seal ring corners. Select the masking button
above the Run Params tab.

Note: The Vision Schedule Edit window may have to be minimized to view the BasePatMatch
Image Mask Editor window.
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16.
17.

18.

© BascPatMalch Lmage Mask Editor ju =18 >
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Select the drop down arrow next to the Tool i_i options and select the Rectangle Tool.

Place your mouse cursor over the workspace and select the right-mouse button. Select the Fit
Image and Graphics option. The green rectangle will appear much larger than the image. Reduce
this rectangle to the size of the image. Start masking everything except the seal ring. First, position
the rectangle so that it contains the outer part of the seal ring. From the toolbar select the Fill Color
option (the red square) and then select the Fill Current Selection button. Every area that is
highlighted in red will be ignored. Adjust the green rectangle a few more times to mask all areas
outside the seal ring. Once this is complete, the area inside the seal ring will need to be masked as
well. Do not worry about the radius in the corners at this time. That will be taken care of in the fine
tuning.

Note: If the seal ring is accidentally masked, select the eraser (next to the red square). Highlight

the masked seal ring and then select Fill Current Selection to delete the mask.

To fine tune the radius of the seal ring, select the drop down arrow next to the Tool i.: options and
select Brush. The brush size can be changed to accommodate smaller parts. Start erasing the
masking that overlaps the seal ring and mask the edges that are not the seal ring. Place your mouse
cursor over the part image and select the right-mouse button. Select the Zoom In option as
necessary for easier adjustment. Alternate masking between the eraser and the red square mask
until everything is masked except for the seal ring. The Pencil tool can also be used as required.

* BasePatMatch Image Mask Editor

BH% L aRoe M. BRNER K |

Tool: _#~ | Brush Size: - EII B Erush Color: Qlil

# BasePatMatch Image Mask Editor
BH% B0 M- ER]TRQ QR

Tool: _# » | Pendl Color: Qlil
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19.
20.
21.

22.

23.

Once all masking is complete, the image will appear as shown below.
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Trained
®l  om

Run Results

o [
Lid Match Base Locate Edges = -

Rotation

OffFrom Center X
Base Match OffF rom Center ¥

Save Vision

Run Vision

e
(R |
[ G |

=l0ix

Close
Once masking is complete, select the Apply button, followed by OK.

Select the Vision Schedule Edit tab on the taskbar to bring up the Vision Schedule Edit window.

Select the Run button [P] on the top left corner. The scoring result should be displayed on the

Results tab. Scores of 1 or greater than 0.95 should be obtained.

On the Vision Schedule Edit screen, select the Graphics tab to see the results.

checkboxes may have to be checked to view the result.

On the Vision Schedule Edit screen, select the Train Params tab once again.

w'rmr&-h] Cllihil'-lllﬁeﬁﬂlhqeﬂk First Corner Pattern Match |HC-«P:MM’~I:I|

D1 S 2 ] e

Train Parans | Train Regron & Origin | Run Params | Search Region | Graphics [Results | [Current Trainimage

Info:
[
0 Results
. ..
Trained
[] Oms Oms |

- Run Results

Lid Match Base Locate Edges = - - Save Vision
—
Run Vision
OffFrom Center X
Base Match O e &I

Rotation

Some option

24. Select the Train button to complete training of the pattern match for one corner of the Base/Part.

An image of the Base/Part will be displayed in the Pattern: field.

25. Select the Save Vision button to save the Base/Part pattern match. The pattern match training can
also be saved into a file by selecting the Save Pattern button and can be recalled in the future by

selecting the Load Pattern button.
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The Base/Part pattern match training is not complete yet because there is another corner that needs to
be trained (calibrated).

26. On the Vision Schedule Edit screen, select the Second Corner Pattern Match tab followed by the
Train Params tab.

- Vision Schedule Edit

— =lolx]

thd-lr| Fn-ﬁ"lh-rl c.uh-ﬁ-|u¢-}"iad||-.prﬂ. ‘First Corner Pattern Maich SNud(.'m«hmllm]

VA N T e N

Tran Params Irrmnmnengm | Run Params | Search Regon | Graphcs | Results |

Fattern: Algorithm:
[Pamiax =l
Train Mode:

[1mace - |

™ 1gnore Polarty

Train iraininage |

LoadPattern |  Save Pattern

Info: [Patiern may be less accurate mmemmbxawhhmlwaqeaﬂ

Trained
u 1.1996ms | 45.221ms 10x80131600 Mo nput mage was suppked.

- Run Results

Lid Match et | | Sove Vision
Rotation isi
——— Run V
OffFrom Center X | | S
Base Match OffFrom CenterY | &l

27. Select the PatMax option under Algorithm and the Image option under Train Mode.

28. Select the Base Locate Edges option under Run Results to grab the actual Base image if not available.
29. Select the Train button to grab an image of the Base/Part.
30. On the Vision Schedule Edit screen, select the Train Region & Origin tab.

B Vision Schedule Edit =10l x|

Schedule | Frame Grabber | Calibration !‘p}‘lﬂ‘l—-‘-m-‘ﬂmmmmm WC-wrhmM:ﬂ]

27 slalss] Jm| ] e

Tran Params | Tram Regon & Orgin | Run Params | Search Region | Graphes | Resuits |

=—

Train Region Train Origin

Region Mode: Seiecied Space Name
[Poel shoned Bondng box Advst vass =] || [ =Useloputimagesonce
[CogRectangleAffine X onginy: | 0212
e e [ £
seaode ) || e [ 15
@ Origin (" Center ¢ 3Paints Rotation 501 deg | l
OriginX: T it 0 deg | >
Qrigin Y: 0.326122 3 ¥
LengthX: 0.805371 = l
Length ¥: 0.691854 = o
Rotation: 90.1 53 deg
Skew: 18 Ej '
Fit In Image SR - l
Untrained =

u 1.1996ms | 45.221ms 0x80131600 Mo input image was supphed.
Run Results

Save Vision

Lid Match [Base Locate Edges =] --
~ P '_”rr: M
Base Match Offfrom Center¥ | I &l

31. Place your mouse cursor over the corner of the Base/Part image and select the right-mouse button.
Select the Fit Image option.

32. Select the Fit In Image button under the Train Region section to move the light blue box within the
image.

33. Select the Center Origin button under Train Origin section to center the origin to the region.
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34. Set the Rotation field value under the Train Origin section to 90 degrees and the Screen X Len field

35.

36.

value to 1000.

Adjust the origin so that the X and Y lines are on the edge of the Base/Part as shown on the picture
above. The Rotation value set in the previous step may need to be adjusted if the actual Base/Part
is at an angle. If the Rotation value is adjusted to a value other than 90, then make sure to modify

the Rotation value under the Train Region section to match this value.

Select the Run Params tab.
[ s

S(lei]rl Frame Grabber | Calibration u;-Fi-dllmgn fﬂ-‘ First Corner Pattern Match  Second Corner Pattern Match ‘

=loix

b7 | (W% <(m| ] L
Tran Parama | Tran Region & Crign | Run Parars || Search Region | Graphics | Remits | [current Trainimage =
Algorithm: Made: ﬂ &

[best Traned =] [sewchimage =] Approxna.tafine: |
Accept threshold: 0.5

¥ Scoreusing dutter I Timeout: [ 5000 =] ms
Tone Nominal I Low High
angle | [ j_]_'b_ll g 0 s
sale [ RN = =
Untrained
0T L 15%6ms | 45.221ms 0x80131600 710 put mage was sLopled.
Run Results
lid \[11({"] Base Locate Edges ~ --
— Rotation
OffFrom Center X
Base Match Offfrom Centery | ||

Save Vision
Run Vision
Close

37. The Accept threshold value can be adjusted higher so that it will reject bases with lower scores. A

38.

39.

value of 0.8 is recommended but is user adjustable.

Verify the Angle — Low and High values are set to 88 deg (Low) and 92 deg (High). Use the up/down

arrows to adjust these values.

An extra step is required for training the Base/Part. This extra step is called masking. Pattern match
is most accurate when only the seal ring pattern is used as the source pattern. Everything else will
be ignored or masked including the radius on the seal ring corners. Select the Masking button [&]

above the Run Params tab.

Note: The Vision Schedule Edit window may have to be minimized to view the BasePatMatch

Image Mask Editor window.
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40.
41.

42.

18]
JEE Y e oo B ORQ @< FHE

Took: £} Pl Colort VE[ % Fil Current Selection = Praper

[ 5pece: (1959.59, -74709.9) ~[Zoem: 041 % [intensity: —
OK Cancel Zgply

GwlrE 10:05AM BE

Cistart] & o VDO XESS2 (G7) | (21 21,59 -Pant | 1908 Mayachs Uritek AF-8500 /... | o/ Vimon Schedhe Edit

Select the drop down arrow next to the Tool i.i options and select the Rectangle Tool.

Place your mouse cursor over the workspace and select the right-mouse button. Select the Fit
Image and Graphics. The green rectangle will appear much larger than the image. Reduce this
rectangle to the size of the image. Start masking everything except the seal ring. First, position the
rectangle so that it contains the outer part of the seal ring. From the toolbar select the Fill Color
option (the red square) and then select the Fill Current Selection button. Every area that is
highlighted in red will be ignored. Adjust the green rectangle a few more times to mask all areas
outside the seal ring. Once this is complete, the area inside the seal ring will need to be masked as
well. Do not worry about the radius in the corners at this time. That will be taken care of in the fine
tuning.

Note: If the seal ring is accidentally masked, select the eraser (next to the red square). Highlight

the masked seal ring and then select Fill Current Selection to delete the mask.

To fine tune the radius of the seal ring, select the drop down arrow next to the Tool i.i options and
select Brush. The brush size can be changed to accommodate smaller parts. Start erasing the
masking that overlaps the seal ring and mask the edges that are not the seal ring. Place your mouse
cursor over the part image and select the right-mouse button. Select the Zoom In option as
necessary for easier adjustment. Alternate masking between the eraser and red square mask until
everything is masked except for the seal ring. The Pencil tool can also be used as required.

¥ BasePatMatch Image Mask Editor

BH% taRoe M- ERlOaa |
Tool: i~ | Brush Size: - E|l I | Brush Color: QE

+ BasePatMatch Image Mask Editor
EH% L B0 . BR]ORQ 8|

Tool: .+ | Pendl Color: Qlil
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Once masking is complete, the image will appear as shown below.

¥ vision Schedule Edit

=0l
smn-l.'n—.nnu. Calibration | Edge Find | Image File | First Corner Pattern Match Souuu:mwmml
7w % =% L@ ] e :
Tran Params | Train Regian & Ongn | Run Params | Search Region {Giaphes || Results | [cumrent.Tranimage =]

Train Features

I~ Show Coarse F showFine

¥ Show Search Image Mask M Show Train Image Mask
P Show Train ShapeModels

Resuits

¥ Show Origins T Show Coardinatexes

~ l ch

Diagnostics (re-runthe taol to seethe effect) i
Show Input Image:  Without Copy  with Copy  None

I~ show -

I™ show Search Region ™ ShowFlex Unwarped Images
™ Show DiagnosticSearch ImageMask

Trained

=]
I 3 2
Run Results
Lid Match Base Locate Edges = - - Save Vision
= omrm:::; [—l ||— Run Vision
Base Match e e Tl

Close

43. Once masking is complete, select the Apply button, followed by OK.
44. Select the Vision Schedule Edit tab on the taskbar to bring up the Vision Schedule Edit window.

45. Select the Run button [p] on the top left corner. The scoring result should be displayed on the
Results tab. Scores of 1 or greater than 0.95 should be obtained.

= vision Schedule Edit

=lof x|
mn'i’n—aﬂn‘u|cﬂhﬂ- [Edge Find | Image File | First Corner Pattern Match Mcmhmlﬁﬂ|
)’V'ﬁhil#’q"g:. <lm| ] bl '
Train Params | Train Regon & Orgin | Run Params | Search Region | Graphics {RESUS | [current Trainlmage K|

Infor

0 Resuits

Trained =
el O | oms | 2 .—I.
Run Results
Lid Match Base Locate Edges = - - Save Vision
Rotation

L [—l | Run Vision
Base Match OffFrom Center ¥

— Close
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46. On the Vision Schedule Edit screen, select the Graphics tab to see the scoring results. Verify the
Results options are selected as shown below.

w.'r_—unn«'cm—lu.-vulwm

First Corner Patters March - Second Corner Pattern Match I

3P S T P D T

Tran Params | Train Region & Orign | Run Params | Search Regon | Graphcs || Resuits |

Train Features
I Show Coarse F showFine

R Show SearchImage Mask ' Show Train Image Mask
¥ Show Train Shape Modeis

Results

W show Origins ™ show CoordinateAxes
~ ol

Diagnostics (re-runthe tool to seethe effect)

Show Input Image: & Without Capy € With Copy € None
™ Show Match Features ™ ShowFlexDeformation Grid

I™ Show Search Region ™ Show Fiex Unwarped Images

I™ ShowDiagnosticSearch ImageMask

Trained

[] oms|  Oms

T |

Run Results

Lid Match e i) | S+ Vson|
— Rotation isi
= Run Vision

OffFrom Center X ——J
Base Match ofFromCentery | T Close

47. On the Vision Schedule Edit screen, select the Train Params tab once again.

48. Select the Train button to complete the pattern match process for the Base/Part. An image of the
Base/Part will be displayed in the Pattern: field.

49. Select the Save Vision button to save the Base/Part pattern match. The pattern match training can

also be saved into a file by selecting the Save Pattern button and can be recalled in the future by
selecting the Load Pattern button.
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Pull-Down Menus

User Menu

User Archive
Add User
Edit User
Change User
Delete User

. Amada Miyachi America, Inc, AutoFlow AF1250/AF3500
Systermn Settings  Batch  Help

A Current 1

AMERICA Current &

The User menu is used to control who can access the AF system. The options include; Add User, Edit
User, Change User and Delete User.

Logon Add User — Allows Administrator to add a User. An
Operator without Administrator privileges cannot
User Information add a user.
User Name: r—
e Enter displayed user name
LogOn Privilege e Enter User ID and Password (twice)
User ID: 7 L.
UserPassword: | e Select access privileges for the user
e e Select OK to add new User
Access Privilege
Administrator: g
Operator: '
Logn Edit User — Allows either a User or Administrator to
change their password.
e I“,?FL e Typeina new Password (twice)
e Select OK to register new password
LogOn Privilege
User ID: admin
User Password: [~
Retype PasswordY
| OK | |Cancel‘
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Change User — Allows the current User to change to

User Name  Access Priviege Created By Date Created another User'
oper COperator ADMIN 1/25/2013 5:55.47 AM
Operator Operator ADMIN 1/1/0001 12:00:00 AM

e Select a different User from the window.
e Log-in using the new User’s ID and Password

delete Us | Delete User — Allows the Administrator to delete a
User Name  Access Priviiegs  Created By Date Created User. Users without Administrator privileges cannot

oper Operator ADMIN 1/25/2013 5:59:47 AM d I
Operator  Operator ADMIN 1/1/0001 12:00:00 AM elete a User.

e Select the User that you want to delete.

Archive Menu

. Armada Miyachi America, Inc, AutoFlow AF12530/AF2500
User Archive Systern Settings Batch Help
Import Schedule
Export Current Schedule }:UITEH{ U

AMADA MIYACHI AMERICA Current S

The Archive menu allows for Weld Schedule import and export functions. During import, make sure
receiving system does not have the same weld schedule name.
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System Settings Menu

) Amada Miyachi America, Inc. AutoFlow AF1250/AF8500
User Archive System Settings Batch Help

[0 Status Display L
. Vacuum SetPoint nt Use

AMADA Motion Limit Setting nt Sch

Force Calibration

Customn Lid Offset

{ " Systern Cenfiguration

The System Settings menu consists of global system settings and status. The options include; IO Status,
Vacuum Set-Point, Motion Limit Setting, Force Calibration and System Configuration.

1) 10 Status Display

o= Diagnostic = (5], -
Input Bank 0 Input Bank 2 Input Bank 3 XL Axis Status
[7] Boat in Table Not [7] Not Latched

7] Weld Arm Not Down [F] Weld Monitor Error [¥] Not Home
[+ Lid Lifter (@ Load 5 [#] Not Minus Limit

3 | From PLC Loader Ready Not Plus Limit
[ Rotary Table @0 Not g "] From PLC Unload Done [ UnDefined
[¥] PP Head Not Down 3 7] Axis Off
[#] Rotary Table @90 Not : 71 Lid Xfer Extended Not [7] Excess Servo Error
[¥] Lid Proximity Sensor [] Boat Down N "] Lid Xfer Retracted Not [7] Axis In Motion
Output Bank 1 Output Bank 4 Output Bank § Y Axis Status
7] Weld Arm Valve "] Precisor Valve [¢] Lid Elev. Mtr. Dir. Up [¥] Not Latched
[”] PP Head Valve [¥] Precisor Vac. Valve [¥] Lid Elev. Mtr. Hi Speed [¥] Not Home
[] Fill Pressure Valve | Weld X/Y Pass [¥] Lid Elev. Mtr. Disable [#] Not Minus Limit

¥ Exhaust Vahe Weld Trigger [#] Not Plus Limit
7] Pick Vacuum Valve [¥|] Table Shot Pin [7] UnDefined
[] PP Theta Step s [[] Axis Off
[¥] PP Theta Dir 1 To PLC Load Request [7] Excess Servo Error
[7] Table Rotate [1To PLC Unlead Reques [7] Axis In Motion
Output Bank 6 Air Pressure Analog Inputs XR Axis Status
[7] To PLC Ready [#] Not Latched
3 PSI 0.00000 .
"] To PLC Load Done [ Not Home

[[] Unassigned XDucer Volt |0.880875 Nest Vac. |2.583 [¥] Not Minus Limit

'_"‘IL‘,';“;;";“‘;L v | | = | | Pick Vac. [0.149 | | - ;";)P'f'f’Il‘i“"
1] 1 er e alve . | Unbeime

: XL-Axis [5.21395

"] Lid Xfer Vac. Valve Ctr. Vac. ] Axis Off

[C] Unassigned Y-Axis 1.067 Xfer Vac. ,7 [7] Excess Servo Error
7] Vacuum Chuck Valve XR-Axis |-0.5426 = ] Axis In Motion

Close

The 10 screen displays the status of the motion controller, digital and analog inputs and all three axes. In
addition the Digital outputs can also be triggered.

The 10 screen is very useful for troubleshooting and calibrating the system.
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2) Vacuum Setpoint

Force Tolerance |1|] [[] Closed Loop
____ Vacuum Sensor Settings

Pick Vacuum Setpoint IEE Force Measure Linear Measure
Lid Xfer Vac. Setpoint [ £ hewtons © Inch

@ Grams @ Milimeter ‘
Lid Ctr. Vacuum Setpoint I c o

© Ounces
Nest Vacuum Setpoint !1.8

Save I ‘ I Cancel

The motion controller reads the vacuum level as an analog input. All vacuum setpoints for the vacuum
system are set on this screen. The default Pick Vacuum Setpoint is 3.2. This value defines the minimum
acceptable vacuum level. If the motion controller reads the vacuum level and its value is below 3.2, then

the system will report no vacuum.

3) Motion Limit Setting

Table Size
X |—
Y |1z

| Pick Location XL |-|].5|}I]ﬂ

Weld Offset

3.3693

|5.8195

‘ Get Limits

P & P Offset

|4.64405

[3.31625

Vision Offset

|6.577

[3.343

Park Pos

0.1

o5

o

Minimum

|-0.6769

[-0.2996

|-0.6426

Maximum

Get Limits is performed during system calibration. The main purpose of the Get Limits test is to
determine the maximum travel distance for all axes. The values are stored in the settings file and
displayed on the Motion Limit Setting screen. When Get Limits is selected, the system will perform a
motions test that will calculate the travel limits. Select Save once the motion test is complete.

1151365

[13.83205

1151365
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4) Force Calibration

Force Gauge 1.00670; Grams 1000 = "] Force Set
| |
Cycle Time 2 z | Tolerance |1 =% | Adjustment (1.998000
4 P 3

‘ Pick&Place ‘|||‘ Check ‘|||‘ Calibrate‘

‘ Setpoint OK ‘ Il ‘ Stop ‘

‘ || Cancel ‘

Force calibration sets the force coefficients for the tack and weld electrode. A force gauge is required to
perform this calibration procedure.

When Pick & Place is selected, the tack electrodes will be calibrated. Procedure:

Select Pick & Place to change it to Weld where the weld electrodes will be calibrated.

Cycle Time is usually set to 5 seconds and Tolerance set to 5 %.

Select Check to make sure the electrodes extend down and triggers the force gauge to preset
force.

Select Calibrate to initiate 2 point force calibration routine.

The 2 point force calibration set points are 1000 and 2500 grams.

To calibrate force at 1000 grams, adjust the slide bar under the adjustment field to lower or raise
the force coefficient until external force gauge reads 1000 grams + 5% then select Setpoint OK.
At this point the GRAMS field set-point will automatically display 2500 grams. Adjust the slide bar
under the adjustment field to lower or raise the force coefficient until external force gauge reads
2500 grams + 5% then select Setpoint OK.

Select Save once the process is finished. Make sure to calibrate both the tack and weld electrodes.
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5)

Custom Lid Offset

& Amada Miyachi America, Inc, AutoFlow AF1250/AF8500
User Archive @ Systemn Settings  Batch  Help

IO Status Display |
. Vacuum SetPoint nt User:
AMADA Meotion Limit Setting nt Schec
Force Calibration
Custorn Lid Offset
Fd |

System Configuration
(¥ | Y 2

This function allows lid placement correction prior to tacking when a consistent lid placement
misalignment is seen at specific locations in the matrix fixture. This can be achieved by creating a data
table consisting of a matrix of X, Y, and R values separated with commas which corresponds to a specific
location in the matrix fixture.

A positive "X" distance value will move the lid to the right and a negative value to the left.

A positive "Y" distance value move the lid upwards and a negative value downwards.

A positive "R" value will rotate the lid clockwise and a negative value counter clockwise

6) System Configuration
g5 System Configuration *
Lid Feeder Type Part Feeder Type
(O Magazine Feeder | | O Standard Auerboat Loader
O Fixed Feeder ® No Part Loader
® NO Feeder
System Options
[] Wide Nest [] Has Lid Centering Device
Batch Rpt Enable Rotary Table
e — e Interrupt Control
[ Multi-Lid Nest Weld Monitor O Stop At Finish Weld Pallet
_ ® Stop At Finish Weld Pass
[] Has Smart Nest
WNM3000 Interrupt
[ Vacuum Chuck Enable S
O No
Electrode Usage Counter
Electrode Usage Count Maximum Flectrode Usage 1000
Save Close
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The system configuration windows consists of:

Lid Feeder Type
a) O Magazine Feeder — Lids are being fed using a lid magazine.
b) O Fixed Feeder — Lids are being fed with a fixed mechanical fixture.
c) O No Feeder - Lid feeder is not available.

Part Feeder Type
a) O Standard Auer Boat Loader — Parts are loaded on an Auer Boat magazine.
b) O No Part Loader — Part loader is not available.

System Options

a) [ Wide Nest

b) [ Batch Rpt Enable

c) [ Multi-Lid Nest

d) [JHas Smart Nest—Smart Nest loads Auer Boats and has vacuum chuck that holds down parts before
they are being processed.

e) [ Vacuum Chuck Enable — Vacuum chuck holds down parts seated in the nest to ensure parts do
not move during motion.

f) [0 Has Lid Centering Device — Lid Centering Device is available to hold the lid where it will be picked
by the pick head.

g) [ Rotary Table — Adds a table rotate option for seamsealing both the horizontal and vertical sides of
the part.

h) [ Weld Monitor — Add a weld monitor option. This option includes interrupting the motion when
the weld monitor detects sparks during the seamsealing process.

Interrupt Control
a) O Stop at Finish Weld Pallet
b) O Stop at Finish Weld Pass

WM3000 Interrupt
a) OYes
b) ONo

Electrode Usage Counter
a) [ Electrode Usage Count
b) Maximum Electrode Usage
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Help Menu

. Amada Miyachi America, Inc. AutoFlow AF1250/AF3500
User Archive Systern Settings Batch | Help
About AF1250 Seam Sealer

. “ A DA Release Motes
AMADA MIYACHI AMERIC Update Seam Sealer

Restore Last Version

About AF-1250A (or AF-8500A) Seam Sealer gives information about the current version of the software.
Release Notes provides a list of software changes for each revision (web based).
Update Seam Sealer provides an automatic way to update the software (Internet access required).

Restore last version provides a way to restore the previous Software version.

Troubleshooting—Commonly Encountered Difficulties

The following is a list of common situations and solutions that will solve most problems encountered by
operators in the course of normal Autoflow operation. If other problems occur that require further assistance,
please call your Amada Miyachi America service technician.

PROBLEM SOLUTION

No buttons can be selected

. Home the System
during software start-up

System will not perform motion. Check process gas supply connection. Leak check hoses
Pick head and weld electrodes extend down. and connections. Minimum supply pressure is 55-60psi.

Check the HF-2500A Power Supply. Make sure the
switch is at the Weld position.

System does not tack or weld

No lid detected by the vacuum switch Make sure lids are loaded and vacuum is on

Restore the power (E-Stop button must be in reset

System loses power by power outage or emergency sto .. ..
¥ P ve 8 gency stop position) and restart the application software.

Remove lid from the pick stem or select start to use the

E : Lid ickst
rror message: Lid on pickstem lid on the pick stem for the next part.
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Safety Factors

Because the Autoflow designers have done everything to make the Autoflow system as safe as possible,
Autoflow has a remarkable history of safe operation. The following suggestions are offered to remind
operators of common procedures that promote safety for the operator and for the Autoflow system.

A. Operator Safety

(1)

(2)

(3)

Always keep hands and clothing securely away from the part nest, the rotary table and the welding
and tacking arms when operating the system.

Turn OFF the power at the main control panel when not in use for long periods of time or during
maintenance.

Log off when leaving the system unattended.

B. Equipment Safety

(1)
(2)
(3)

Replace worn electrical cords and hoses at the first appearance of wear.
Regularly inspect the Autoflow electrodes to maintain quality performance.
Regularly back-up the Autoflow database files.

Autoflow Operating Instructions

(1)
(2)

(3)

(4)
(5)
(6)
(7)

(8)

(9)

At the logon screen, enter your username and password and select OK.

On the main screen, select the Home button to place all elements in their starting positions. This
may take about 30 seconds.

Select the Schedule button followed by Change Schedule to pick from a list of schedules in the drop
down box. Choose a schedule followed by OK.

Place the part nest on the welding table. Be sure that the nest is level and securely in place.
View the part array display to confirm that the display matches the actual part layout.
Load the lids so that they are available for the Pick and Place head.

Select the Check button to confirm that alignment and set up parameters are correct.
(This step only needs to be done once before each new schedule runs.)

Select the appropriate choices from the welder controls: P&P, Vision and Weld. When selected,
each control button will have a yellow background. Selecting the selection again turns off the
function (red background).

Select Start to run the schedule from beginning to end.

(10) Remove the parts when the schedule is complete.

(11) To run the same schedule again, reload the lids and parts on the nest and select Start. To switch to

a new schedule, repeat steps 3 through 9.
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Inputs and Outputs
1/0 for AF-8500A

The AF-8500A input and output assignments are as follows:

Input Type High Low
1 N/A N/A N/A
2 Weld Arms Sensor Weld Arms Up Weld Arms Down
3 N/A N/A N/A
4 N/A N/A N/A
5 Table Not at 0° Not at 0° At0°
6 Pick Head Sensor Pick Head Up Pick Head Down
7 Table Not at 90° Not at 90° At 90°
8 N/A N/A N/A

Analog Input Pin Type
1 3 Pick Up Vacuum
2 4 Transducer Output
Output Type High Low Solenoid

1 Weld Arms Arms Down Arms Up 1&8
2 Pick Head Head Down Head Up 2&3
3 Fill Valve On Off 4
4 Exhaust Valve On Off 5
5 Pick Vacuum On Off 6
6 Theta Step Not Step Step N/A
7 Theta Direction Clockwise Counterclockwise N/A
8 Table Rotate Valve Rotate to 90° Rotate to 0° 7

64
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1/0 for AF-1250A

The AF-1250A inputs assignment are as follows:

Input Type High Low
1 N/A N/A N/A
2 Weld Arms Not Down Weld Arms Up Weld Arms Down
3 Lid Lifter @ Load N/A N/A
4 N/A N/A N/A
5 Rotary Table not @ 0° Not at 0° At 0°
6 Pick Head Not Down Pick Head Up Pick Head Down
7 Rotary Table not @ 90° Not at 90° At 90°
8 Lid Proximity Sensor N/A N/A
17 Boat On Table Not Not on Table On Table
18 Weld Monitor Error No Error Error
19 N/A N/A N/A
20 N/A N/A N/A
21 N/A N/A N/A
22 N/A N/A N/A
23 N/A N/A N/A
24 Boat Not Down Not Down Down
25 N/A N/A N/A
26 N/A N/A N/A
27 N/A N/A N/A
28 From PLC Loader Ready N/A N/A
29 From PLC Unload Done N/A N/A
30 N/A N/A N/A
31 Lid Xfer Extended N/A N/A
32 Lid Xfr Retracted N/A N/A

Analog Input Pin Type
1 3 Pick Up Vacuum
2 4 Transducer Output
3 5 Vacuum Chuck
5 7 Precisor Vacuum
6 8 Transfer Vacuum
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The AF-1250A outputs assignment are as follows:

Output Type High Low Solenoid
1 Weld Arms Valve Arms Down Arms Up 1&8
2 Pick Head Valve Head Down Head Up 2&3
3 Fill Valve On Off 4
4 Exhaust Valve On Off 5
5 Pick Vacuum Valve On Off 6
6 Theta Step Not Step Step N/A
7 Theta Direction Clockwise Counterclockwise N/A
8 Table Rotate Valve Rotate to 90° Rotate to 0° 7
33 Precisor Valve N/A N/A 16
34 Precisor Vacuum Valve N/A N/A 17
35 Weld X/Y Pass 2" pass 1%t Pass N/A
36 Weld Trigger Weld No Weld N/A
37 Table Shot Pin Pin Up Pin Down 13
38 N/A N/A N/A N/A
39 N/A N/A N/A N/A
40 N/A N/A N/A N/A
41 Lid Elev. Mtr. Dir. Up N/A N/A N/A
42 Lid Elev. Mtr. Hi-Speed N/A N/A N/A
43 Lid Elev. Mtr. Disable N/A N/A N/A
44 N/A N/A N/A N/A
45 N/A N/A N/A N/A
46 N/A N/A N/A N/A
47 To PLC Load Request N/A N/A N/A
48 To PLC Unload Request N/A N/A N/A
49 To PLC Ready N/A N/A N/A
50 To PLC Load Done N/A N/A N/A
51 N/A N/A N/A N/A
52 N/A N/A N/A N/A
53 Lid Xfer Slide Valve N/A N/A 14
54 Lid Xfer Vacuum Valve N/A N/A 15
55 N/A N/A N/A N/A
56 Vacuum Chuck Valve Vacuum On Vacuum Off 12
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Appendix—Schedule Development

Principles of Seam Sealing

Resistance Welding
Contact Resistance Generated By Placing An Electrode Into Contact With Part Lid
Electrode Angle

e  Shallower Angle
e  Decreased Contact Resistance
e  Distribute Heat More Evenly In Lid
e Increased Stitch Width
e  More Energy Required To Maintain Metals At Molten Level

Electrode Force

e  Force Increased
e  Range Of Temperatures At Which The Metals Remains Molten Becomes Wider
e  Temperature Less Critical
o Contact Resistance Is Decreased
e  Less Energy Available At The Weld
° More Intimate Contact Between Lid, Seal Ring, And Electrode Surface
e  Decreased Heat In Lid
e Increased Heat In Package
e Increased Stitch Width
e Appearance Of Stitches Appear Smoother

Speed
. Speed Increased
e  Distance Between Stitch Stays The Same
e HF Spot Spacing Remains Constant Within Speed Range
e Increased Stitch Width, But Only If The Energy Delivered By Each Pulse Is Enough To Melt The Metals

Power
. Power Increased
e Increases Radius Of Weld Nugget
e Increases Weld Penetration Through Lid And Seal Ring

e  Schedule development requires a general knowledge of seam sealing prior to schedule development
with the high frequency inverter system

Tools

° Microscope

. Log sheet

° Parts and nesting / tooling

Procedure
. Tack lid with minimal setting
. ‘Standard Weld Pass’
. Identify physical dimensions of part and enter into schedule
. Spot spacing 0.010 inches
. Halving the spot spacing doubles the power delivered to the package
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