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FOREWORD

Thank you for purchasing the Delta Glovebox Laser Workstation. If you have any questions about the
contents of this manual, or find any errors or omissions, please notify Amada Miyachi America at:

Amada Miyachi America

Laser and System Service Department
1820 S Myrtle Ave

Monrovia, CA 91017-7135

Phone: (626) 303-5676

Fax: (626) 358-8048

E-mail: info@amadamiyachi.com

WARNING
This instruction manual describes how to perform procedures on lasers. These procedures MUST be
performed as detailed by QUALIFIED and TRAINED personnel.
Procedures not performed as prescribed in this manual may expose personnel to laser radiation hazards

Be sure to wear protective goggles having an optical density of at least 6 at a wavelength of 1064
nanometers.

CDRH COMPLIANCE STATEMENT

The Amada Miyachi America laser workstation is certified to be fully compliant with all applicable
standards and regulations as set forth by the United States of America’s Health and Human Services
(HHS), Food and Drug Administration (FDA), Center for Devices and Radiological Health (CDRH),
standard 21 CFR 1040.10 for Class I laser devices
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WORK STATION LASER SAFETY

The Delta Glovebox Laser Workstation is designed to meet CDRH standards at the YAG 1064
nanometer wavelength, which requires eye protection, by users.

A laser welding system has three parts: the laser welding power supply, the optical fiber, and the
focusing head. The laser radiation is divergent when it exits the fiber. The focusing head collimates the
radiation with the first lens (or set of lenses), then the second lens (or set of lenses) focuses the laser
radiation on the workpiece. Laser radiation reflecting from the workpiece is again divergent and the
energy density of the laser beam is reduced. The following illustration shows a typical configuration.
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Figure 1. Laser Radiation Divergence

The following tables were calculated assuming worst-case conditions:

e The laser is operated at maximum power

The laser is operated at maximum repetition rate

Laser radiation strikes the viewing window in the shortest path after reflecting from the workpiece
Reflectivity from the workpiece is 100%

Table Instructions:

e Determine the diameter (mm) of the focusing unit lens output

e Determine the focal length (mm) of the focusing unit output

Determine the laser power supply model number or maximum output power rating
Multiply the required distance times the focal length

Compare the resultant value with the actual path distance from the workpiece to the window.
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Laser Safety Labels (See Figures Included)

The following safety labels are mounted on the workstation as shown:

Standard Laser Safety Symbol (Triangle)

A B, C . .
Label A is the smallest; Label C is the largest

DANGER

VISIBLE and/or INVISIBLE LASER RADIATION

D WHEN OPEN AND INTERLOCK FAILED OR

DEFEATED. AVOID EYE AND SKIN EXPOSURE
TO DIRECT OR SCATTERED RADIATION

DANGER

VISIBLE and/or INVISIBLE LASER RADIATION

E WHEN OPEN. AVOID EYE AND SKIN EXPOSURE

TO DIRECT OR SCATTERED
RADIATION

NOTE: The same laser safety labels shown mounted on the right-hand side of the workstation are
also mounted on the left-hand side.

User Maintenance

WARNING: The GLOVEBOX Series Workstations have been manufactured and tested to
meet standard CDRH 21, CFR 1040.10, Class | accessible emission limits. If
you suspect a light leak, DO NOT use the workstation until you have
consulted with Amada Miyachi Lasers (address, telephone, and e-mail address
on front cover). If necessary, we will have you return your unit to us, or send
one of our technicians to your site.
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Section I. General Description

Description

The Delta Glovebox Laser Workstation provides for laser welding in an enclosed environment. This
includes an electronic bay with control wiring distribution and control system which are detailed in this
document. The workstation also includes control pendent, and connection panel.

Workstation Facility Requirements

Electrical: The Delta control module requires 115* VAC, 12 Amps. A power cable is
supplied to connect the system to facility power source.

Glovebox Gas: Supplied by customer (¥ dia quick-connect hose connection supplied by MUC).
Industrial grade Argon (or Ar/He mix) at 60-100 PSI. (Supplied by customer)

Workstation Components

Interlock Switches: Connector provide on Laser for integration to an Interlock circuit. Refer to laser
manual for wiring details. Connector on the control module is not functional for
Class IV units.

EMO Button: Pressing this button will disable the laser system and terminate motion. The laser
will not operate again until the system is reset.

Power Strip: An external 115 VAC* power strip is supplied with the enclosure. It is provided
for auxiliary workstation components.

* 115 VAC (12 Amps) is typical for North America. 220 VAC is typical for systems
installed in Europe, Asia, and Australia. For power service required on Glovebox,
reference drawing 109-00293-000 (Benchmark Glovebox Supplement). For power
service required on Laser, reference the laser installation manual.
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Glovebox ISO View (Figure 1)
(Typical 4-port glovebox shown)

Glovebox End View (Figure 2)
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Glovebox Front View (Figure 3) - (Typical 4-port glovebox shown)
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Glovebox Top View (Figure 4) - (Typical 4-port glovebox shown)
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Electrical:
Glovebox Power: 5-wires, 208-240 VAC, 3-phase, 30 Amp, 50/60 Hz
(Cable provided).
For P9000 power supply: 208/240 VAC, 1-Phase, 3-wires, 30 Amp, 50/60 Hz
(plug and cable provided).

Pneumatic:
Door control: 80 psi min. @ 200 SCFH; 1/4" NPT anchor; 3/8" OD
Polyflow tubing provided.
SS1 Weld Controller Pneumatic: 20 min. psi - 120 max. Psi; 3/8" OD min tubing
provided.

Gases:
Gas Mixer N2/Ar Pneumatic: 80 psi min-100psi max., 1/4" NPT anchor; 3/8"
polyflow tubing provided.
Gas Mixer He Pneumatic: 75 psi min., 188.5 psi max.; 1/4" NPT anchor; 3/8"
polyflow tubing provided.
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Section Il. Components and Figures
Typical Connector Panel (Figure 5)

Some Connectors / Iltems may be unpopulated, plugged, or not present when they are
for options not ordered. Panel appearance will vary from system to system.

r

CABLE

:’/// FEED THRU

J10
PENDANT

680-543 & 680-544

J7 KEY SWITCH
AUXILIARY
FOOT SWITCH
J13
LIGHT
J8 CURTAIN
SPARE OUTPUTS
J12
AUX /0
Jg
SPARE INPUTS
J2
LASER I/O Ja
(110 #1) SINGLE
CHANNEL
J5
LASER /O
(/0 #3)
J3
LASER I/0
(110 #2)
J14
LASER
INTERLOCK
240-181
MAIN POWER
CIRCUIT BREAKER
RANE(ERT) POWER IN
115/ 240V AC
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Workstation Remote Control Pendent (Figure 6)

Some jog buttons may not be functional if they are for motion axis not
indicated in the order. Pendant appearance may vary from system to

system.

435-208
POWER
INDICATOR

LASER READY
INDICATOR

680-467
LASER
ENABLE
SWITCH

680-468
COVER GAS

680-466
DOOR
INDICATOR

680-466
STARTS
PROGRAM

680-468
PAUSES
PROGRAM

680-467
INCREASES
JOG SPEED

TO FAST

680-466

JOG ROTARY
CW FACING
CLAMP

LASER HV (ON)
INDICATOR

{=2]
oo
g
L]

E-STOP
DISABLE
DRIVE

680-467
AUX 1-2
SWITCHES

4-70372-01
PROGRAM
SELECTOR

LED ON
LOCAL PROGRAM
SELECTOR

680-470
STOP
PROGRAM

680-466
JOG ROTARY
CCW FACING
CLAMP

680-466
-Y JOG
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Workstation Control Module (Figure 7)

Some Items may not be present when they are for options not ordered.
Package appearance will vary from system to system.

270-237
SINUSOIDAL AMPLIFIERS 555-222 525-049
(QTY. MAY VARY TO AMOUNT MOTOR +5 & +/- 12V
OF AXIS REQUIRED) CONTRACTORS TB1-TB2-TB3 POWER SUPPLY

525-048
330-219 MAIN 24V
MOTOR POWER SUPPLY
FUSE 535-063

MAIN 48V
POWER SUPPLY

5V
DISTRIBUTION

DC POWER
DISTRIBUTION

MAIN 10 BOARD
OVER CURRENT
330-085

1 AMP 250 V FUSE

4-63739-01

AUX /0 BOARD DIP SWITCHES

ALL ON

i
I >

ACCESORY BOARDS
270-190 -STOP
ACC34 BOARD RESET
4-69454-01 RELAY
ACC43 TTL TO AMP
BREAK-OUTBOARD. 4 aa746.0 PMAC MOTION SAFETY 4-63731-01
LIMIT BOARD CONTROL BOARDS RELAYS MAIN 1/0 BOARD
270-328
(TOP BOARD:
COMMUNICATION & 1/0)
270-525
(MIDDLE BOARD:
ACCB8-ES)
270-327

(BOTTOM BOARD: CPU)
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Workstation Control Module Components

Delta Tau PMAC Il  Motion Controller
Expansion I/0  1/O expansion for Motion Controller

Input Power Connector

Utility Outlet

Power input connector for the workstation.

Power Outlets for providing AC power to appliances and
instrumentation outside of the enclosure.

Circuit Breakers  Protects the power supplies, Delta Motion and misc components from
power irregularities.

Laser Interlock Connector  Connector for the laser interlock. Refer to the wiring diagram drawing

Laser Interface Connector  Provides signal interface between the laser and the workstation

5/12/24 Volt Power Supplies  Provide power for the Motion Control and related components.

Glovebox Interior - Typical 4-Axis System (Figure 8)
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Feed through Plate Components — (Figure 9)

Fiber Optic Cable
Entry Ports

These ports provide entry for fiber optic cables. WARNING: Do not operate
system with the fiber feed through (or any other feed through connector)
removed. You could be exposed to dangerous laser radiation escaping through
that hole.

Feed Through Plate

This plate contains several feed through connectors for harnessing of the system.
The connectors chosen are hermetic or near-hermetic in vacuum sealing quality.

Do not use substitute connectors. Do not operate the laser without the plate and

all connectors in place.

Fiber Feed Through

Care must be taken in the handling of the fiber. The sheath can be damaged by
abusive handling or bending in tight radius. If this occurs, laser safety might not
be maintained. The fiber should always be connected at both ends.

Glovebox Rear
Feed Through
Connections
(Figure 9A) **

Glovebox Rear
Feed Through
Connections

(Figure 9B) **

INTERNAL
JOG BOX FIBER
FEED THRU 28 PIN 8 PIN
VENT LOCATION TooL “FI'E|EREL>J $EEE
(SHOWN PLUGGED) OPHIR FEED i Ry,
BACK (4X) 5%

ETHERNET

SWAGELOK
FEED THRU
14 TO 1/8
B400-61 ;
AND WASHER B
93783A032
3/4 NPT
(15X%) PLUG
50785K521
BNC
FEED
4PN 16PIN THRU
AXIS AXis Axis Axis FEED - FEED (€cTV)
100 200 3@ 40bd) oint. shose
(4%) (8X)

*Some Connectors / Items may be plugged, unpopulated, or not present when they are for options
not ordered. Panel appearance will vary from system to system.
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Glovebox Rear Feed Through Connections (Figure 10)

(Appearance will vary from system to system)

ol

GLOVEBOX EXTERIOR 17
STD STYLE CONNECTORS
E[
1
4 3
15\ \
1 O L

V]

16\ \

GLOVEBOX INTERIOR

REVERSED CONNECTORS
BNC STYLE
CONNECTOR
HERMETIC
5
15
] D“‘“‘*D SERIS 11-4
(- CONNECTOR

4-PIN HERMETIC

SERIS 11-8
CONNECTOR
8-PIN HERMETIC

SERIS 17-16
CONNECTOR
16-PIN HERMETIC

4

1
/ 6
SERIS 17-28
CONNECTOR

28-PIN HERMETIC

1 055039 GASKET, SQUARE, AMPHENOL, NEOPRENE, SIZE 11 TYCO / AMP 81665-3
2 055040 GASKET, SQUARE, AMPHENOL, NEOPRENE, SIZE 17 TYCO/ AMP 81665-2
3 550-155 CONNECTOR, CIRC, FEEDTHRU, 4 PIN, M-M, CPC SIZE 11-4 TYCO/ AMP 206518-2
4 550-154 CONNECTOR, CIRC, STD PIN4 PIN, F, CPC SIZE 114 TYCO / AMP 206060-1
5 550-156 CONNECTOR, CIRC, REV PIN, 4 PIN, F, CPC SIZE 11-4 TYCO / AMP 206516-1
6 550-157 CONNECTOR, CIRC, FEEDTHRU, 8 PIN, M-M, CPC SIZE 11-8 TYCO/ AMP 206458-1
7 550-098 CONNECTOR, CIRC, STD PIN,8 PIN, F, CPC SIZE 11-8 TYCO / AMP 205838-1
8 550-158 CONNECTOR, CIRC, REV PIN, 8 PIN, F, CPC SIZE 11-8 TYCO / AMP 206460-1
9  550-159 CONNECTOR, CIRC, FEEDTHRU, 16 PIN, M-M, CPC SIZE 17-16  TYCO/ AMP 206552-1
10 250425 CONNECTOR, CIRC, STD PIN,16 PIN, F, CPC SIZE 17-16 TYCO / AMP 206037-1
11 550-160 CONNECTOR, CIRC, REV PIN, 16 PIN, F, CPC SIZE 17-16 TYCO / AMP 206554-1
12 550-161 CONNECTOR, CIRC, FEEDTHRU, 28 PIN, M-M, CPC SIZE 1728 TYCO/ AMP 206127-1
13 550-162 CONNECTOR, CIRC, STD PIN,28 PIN, F, CPC SIZE 17-28 TYCO/ AMP 206125-1
14 550-163 CONNECTOR, CIRC, REV PIN, 28 PIN, F, CPC SIZE 17-28 TYCO / AMP 206126-1
15 245-163 STRAIN RELIEF, CPC SIZE 11 CONNECTOR TYCO / AMP 206062-3
16 245121 STRAIN RELIEF, CPC SIZE 17 CONNECTOR TYCO / AMP 206070-1
17 250-483 ADAPTER, BNC, BULHEAD AMPHENOL 31-220H
18

19
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CDRH LABEL PLACEMENT

Left Side Antichamber Door (Figure 11A)

i

LABEL A
LABEL E
Right Side Antichamber Door (Figure 11B)
C o i l ‘ LABEL A
LABEL E
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LABEL A

LABEL A

LABEL D LABEL D

Feed Through Panel - Feed Through Panel - Motion
(Figure 12A) (Figure 12B)
LABEL A

H *
CABELD (Figure 12C)
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Front Window, YAG Absorbent (Figure 13A)

LABEL A

LABEL E

DANGER

LABEL A

LABEL E

B £ et WP § | AR WACAA TS
el o
B el VY AR AR LA TERRT,

AT AR

Viewing Window

Window through which you may safely view the welding operation
while the laser beam is turned on. WARNING: The window is
specially treated. (See Specifications.) Do not replace the window
with one having a different optical density specification.

Glove Ports

Gloves for insertion of hands into welding space — not interlocked
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Emergency Stop and Interlock Wiring Diagram (Figure 14)

EMERGEMCY STOP SAFETY RELAY

PENDANT WORKSTATION LASER
E-STOP E-STOP E-STOP
NPUT
Fand o Fan
| O OO
Q|
NEUT
RESET
|7—0 RESET

| LASER
|—| E-STOP
| —_ CIRCUIT
INTERLOCK SAFETY RELAY LIGHT CURTAIN SAFETY RELAY (OPTIONAL)
LEFT DOOR RIGHT DOOR ADDITIONAL DOOR
INTERLOCK SWITCH  INTERLOCK SWITCH  INTERLOCK SWITCH
NPUT NPUT
LIGHT
CURTAIN
(OPTIONAL)
OPTIONAL
NPUT NPUT
RESET
RESET SETTO
| AUTO
| LASER
| | | | INTERLOCK
| CIRCUIT
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Appendix A Miscellaneous System Components

Pendants:

Internal Pendant, (5-Axis Shown) Figure 15
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