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SAFETY SUMMARY

The following are general safety precautions and instructions that people must understand and apply during many phases of
operation and maintenance to ensure personal safety and health and the protection of Air Force property. Portions of this may be
repeated elsewhere in the text.

WARNING AND CAUTION STATEMENTS

WARNING and CAUTION statements have been strategically placed throughout this text prior to operation and maintenance
procedures, practices or conditions considered essential to the protection of personnel (WARNING) or equipment and property
(CAUTION). A WARNING or CAUTION will apply each time the related step is repeated. Prior to starting any task, the WARN-
ING and CAUTIONS included in the text for that task will be reviewed and understood.

WARNING

Isoropyl Alcohol is flammable and toxic to skin, eyes and respiratory tract. Skin and eye protection required. Good general
ventilation is normally adequate. Avoid all sources of ignition.

USE OF LIQUID SOLDER FLUX, MIL-F-14256

Liquid Solder Flux, MIL-F-14256, is commonly used throughout this manual. It is flammable and toxic to skin, eyes, and res-
piratory tract. Good general ventilation is normally adequate. Avoid skin and eye contact. Avoid all sources of ignition.

GIVE CLEANERS/CHEMICALS SPECIAL CARE

NOTE

Unused or waste chemical substances may be hazardous and must be disposed of IAW Federal, State and Local
directives. Contact Base Environmental Personnel for specific disposal instructions.

Keep cleaners/chemicals in approved safety containers and in minimum quantities. Some cleaners/chemicals may have an
adverse affect on skin, eyes, and respiratory tract. Observe manufacturer's warning labels and current safety directives. Use clean-
ers/chemicals only in authorized areas. Discard soiled cloths into safety cans. Consult the local Bioenvironmental Engineer and/or
Material Safety Data Sheet (MSDS) for specific precautions, protective equipment, and ventilation requirements.

DO NOT WEAR JEWELRY

Remove rings, watches, and other metallic objects which may cause shock, burn, or get caught in any moving parts.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Wear protective clothing/equipment (gloves, apron, eye protection, etc.) approved for the materials, procedures, and tools
being used. Contact supervisors for guidance. If necessary, the Bioenvironmental or Base Safety Office should be contacted for
guidance.

SOLDERING

Avoid breathing fumes generated form soldering. Various metals have the potential to generate hazardous atmospheres. Good
general ventilation is normally adequate. Eye protection is required. Before soldering, consult the local Bioenvironmental Engineer
for information on unfamiliar metals.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must think safety at all times. Do not replace components or make adjustments inside equipment with the
electrical supply turned on. Under certain conditions, danger may exist even when the power control is in the off position due to
charges retained by capacitors. To avoid injuries, always remove power from, discharge, and ground circuit before touching it.
Adhere to all lock out/tag out requirements.

FINGER RINGS

Snagged finger rings have caused many serious injuries. Unless specifically allowed by shop safety procedures, remove finger
rings during all maintenance activities.
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SAFETY SUMMARY - Continued

ELECTROSTATIC DISCHARGE (ESD)

Certain circuit card assemblies and their components will be damaged by seemingly undetectable electrostatic discharge. Care
must be exercised during handling/repair of these items. Use electrostatic discharge (ESD) precautionary procedures outlined in
00-25-234.

EXPLOSION PROOF EQUIPMENT AND FIRE PRECAUTIONS

When cleaners and primers are being applied, approved explosion-proof lights, blowers, and other equipment shall be used.
Ensure that firefighting equipment is readily available and in working order.

COMPRESSED AIR

Use of compressed air can create an environment of propelled foreign particles. Air pressures will be reduced to less than 30
p.s.i. and used with effective chip guarding and personal protective equipment.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment of equipment unless another person capable of rendering aid and resuscitation is
present.

USE CORRECT TECHNICAL DATA

Do not attempt to repair or adjust and/or perfrom general maintenance on equipment without the correct technical data.
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SECTION |
INTRODUCTION

1-1. GENERAL. This technical order establishes standard
shop practices for repair, maintenance, and test of electronic/
electric equipment, and is the authorizing document for main-
tenance and replacement procedures where authorized proce-
dures are unavailable. The purpose of this technical order is to
provide the uniform criteria and basic work specifications
required to process electronic/electric equipment when appli-
cable directives are unavailable.

1-2. SCOPE. The provisions contained herein are applica-
ble to Air Force and contractual personnel engaged in repair,
maintenance, or test of Aerospace Electronic/Electric Equip-
ment.

NOTE

» With the exception of chapter seven, the proce-
dures and criteria contained in this technical order
are general and do not take precedence over spe-
cific procedures and criteria outlined in handbooks
and technical orders associated with specific
equipment.

« In the overhaul of electronic components manufac-
tured prior to the inception of NASA standards,
May 1968, solder connectors of good mechanical
and electrical integrity, conforming to the stan-
dards to which they were originally subjected,
shall be deemed acceptable; unless these electrical
connectors require rework due to troubleshooting,
replacement of parts, wires, etc., at which time
they shall conform to the present TO 00-25-234
standard.

1-3. ORGANIZATION OF MANUAL. This manual is orga-
nized into ten sections as follows:

| - Introduction
11 - Workmanship
111 - Soldering
IV - General Repair
V - Printed Circuit Board Repair
VI - Protective Coatings

VII - Electrostatic Discharge Control
VIII - Front Panel Repair

IX - Flexible Printed Circuit Repair Procedures

X - Magnetic Tape and Disk Packs Glossary (Identifica-
tion of Terms)

1-4. MATERIALS AND PARTS. Materials and parts used
in the repair of electronic equipment generally will be items
covered by specification and itemized in Qualified Products
Lists. These documents are subject to periodic amendments
and revisions and their use shall supersede existing directives
upon date of issue, unless otherwise directed. Materials and
parts not so designated shall be of the best commercial quality,
of the lightest weight, and suitable in all aspects for the
intended application.

1-5. PARTS SUBSTITUTION. To reduce the time that
electronic equipment is out of service, equivalent parts can be
substituted for unavailable parts. General criteria for equiva-
lent parts is established in section IV of this document.

1-6. ECONOMICAL REPAIR. To attain and maintain the
most economical repair posture, unserviceable parts and
assemblies, regardless of ERRC coding, for which parts avail-
ability can be determined from Illustrated Parts Catalogs (-4
TOs/IPBs), Material Requirements (MRLs) or G-004A Sys-
tem (Maintenance Engineering Management System), shall be
repaired when inspection reveals them to be in a repairable
condition. Exception: Those parts/assemblies that are to be
replaced as the result of modification. Replace unserviceable
parts with serviceable parts when inspection reveals the unser-
viceable parts to be worn or damaged beyond a repairable
condition. Parts worn or damaged beyond a repairable condi-
tion shall be condition condemned in accordance with AFM
67-1, Part I, Volume I.

1-7. RECOMMENDED TOOLS. The tools (or their equiv-
alents) listed in table 1-1 are those recommended for general
shop practices in the repair, maintenance, and test of electronic
equipment. Tools are listed by functional area; tools required
for a functional area are in addition to those elsewhere in the
list.

Table 1-1. Recommended Tools

Item

NSN/Spec/Part No.

GENERAL REPAIR

Brush acid
Chassis punch

NSN 7920-00-223-8005
NSL*
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Table 1-1. Recommended Tools - Continued

Item

NSN/Spec/Part No.

1-2

Crimping tool aluminum lug
Crimping tool, power
Crimping tool, splice

Crimping tool, terminal lug
Eraser, typewriter

Hot-air gun, electric
Installation tool, tie strap
Insulation stripper

Pin replacement tools (for MS24230 connectors)
Scriber, machinist
Soldering aids

Soldering center

Thermal shunts (heat sinks)
Twister, safety wire

Wire bending tool

Wire wrapping tool
PRINTED CIRCUI

Grounding kit

Anvil, jeweler's

Arbor and band set

Blade kit:
blade, surgical, no. 11
blade, surgical, no. 20
blade, surgical, no. 25
blade, surgical, no. 15
blade, surgical, no. 12
blade, surgical, no. 10

Brush, artist, small

Brush, artist, med

Brush, nylon

Brush, stainless steel

Burnisher, J, no. 27

Carver, dental, no. 1/2

Carver, dental, no. 3

Carver, dental, no. 5T

Carver, dental, no. 6T

Carver, dental, Roach

Chisel, Black, no. 48

Chisel, Black, no. 84

Chisel, dental, Chandler, no. 1

Chisel, dental, Chandler, no. 4

Chisel, dental, Gardner, no. 5

Chisel, dental, no. 2

Chisel, dental, no. 41

Chisel, dental, no. 42

Chisel, 1/2 inch

Cooler, Component Pneumatic

Cutters, end, full flush

Cutters, diag, full flush

Cutters, diag, semi flush

Change 16

MS25020

NSL

AMP P/N's 49430, 49556, 48431,
49557, 59062, 59118

Burndy P/N's MR8-1A, MR8-335

MS25037

AA-132

NSN 4940-00-314-9789

P/N GS-2B, Panduit Corp

NSN 5110-00-996-9389

P/N 036052-0000, 036069-0000

NSN 5120-00-224-9728

NSN 3439-00-629-2697

NSN 4940-00-445-5965

NSN 5999-00-076-1279

NSN 5120-00-305-2306

NSN 5120-00-239-8252

NSN 5120-00-188-3251

NSN 5120-00-808-6005

T BOARD REPAIR

P/N 4111, Biggom Enterprises, Inc.
NSN 5120-00-618-4913
NSN 6520-00-500-9500

NSN 6515-00-043-1770

NSN 6515-00-044-1921

NSN 6515-00-299-8055

NSN 6515-01-009-5293

NSN 6515-01-009-5294

NSN 6515-01-009-5293

NSN 8020-00-262-9098

NSN 8020-00-224-8026

P/N 375 HP, Gordon Brush Co.
P/N 22SSA, Gordon Brush Co.
NSN 6520-00-510-8150

NSN 6520-00-935-7171

NSN 6520-00-511-5450

NSN 6520-00-935-7252

NSN 6520-01-016-3690

NSN 6520-00-511-5550

NSN 6520-00-514-7050

NSN 6520-00-536-4025 *NSL: Not stock listed.
NSN 6520-01-006-9343

NSN 6520-01-006-9344

NSN 6520-01-006-9345

NSN 6520-01-047-3586

NSN 6520-00-515-1050

NSN 6520-00-515-1550

NSN 5110-00-234-1927
Model #5810 (OECV7)

NSN 5110-P36-272
5110-P36-277

5110-P36-275S
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Item

NSN/Spec/Part No.

Cutters, diag, 6-inch

Cutters, offset, oblique, 20°

Cutters, wire

Desoldering kit:
tip, desoldering
tip, desoldering
tip, desoldering
tip, desoldering
tip, desoldering

Desoldering system

Drill, dental, with handpieces no. 77 and no. IMP-
88D

Drill, twist, no. 44

Drill, twist, no. 51

Drill, twist, no. 52

Drill, twist, no. 55

Drill, twist, no. 68

Drill, twist, no. 75

File, half round, 8 in.

File, needle, set of 12

Flashlight, penlight

Flux dispenser

Glass, magnifier with handle

Grinding kit:
burr, cylinder, no. 57, HP
burr, cylinder, no. 59, HP
burr, cylinder, no. 556, HP
burr, cylinder, no. 556, RA
burr, cylinder, no. 558, HP
burr, cylinder, no. 558, RA
burr, cylinder, no. 560, HP
burr, cylinder, no. 560, RA
burr, cylinder, no. 1557, RA
burr, cylinder, no. 1557, HP
burr, cylinder, no. 1559, HP
burr, cylinder, no. 1559, RA
burr, dental trim, pear shaped
burr, dental trim, round
burr, end cutting, no. 901, RA
burr, end cutting, no. 957, RA
burr, end cutting, no. 957, HP
burr, end cutting, no. 958, RA
burr, in. cn, no. 33 1/2, HP
burr, in. cn, no. 35, HP
burr, in. cn, no. 35, RA
burr, in. cn, no. 37, HP
burr, in. cn, no. 37, RA
burr, in. cn, no. 39, RA
burr, pear shaped, no. 330, RA
burr, pear shaped, no. 332, RA
burr, round, no. 1/2, HP
burr, round, no. 1/2, RA
burr, round, no. 2, HP
burr, round, no. 2, RA

NSN 5110-00-239-8253
5110-P36-274
P/N 42, AN-B-5316, Utica

NSN 3439-01-057-1002
NSN 3439-01-078-8351
NSN 3439-01-065-9650
NSN 3439-00-134-9201
NSN 3439-01-078-8351
NSL

NSL

NSN 5133-00-189-9289
NSN 5133-00-189-9296
NSN 5133-00-189-9297
NSN 5133-00-189-9300
NSN 5133-00-266-9228
NSN 5133-00-266-9247
NSN 5110-00-241-9147
NSN 5110-00-204-2685
Local purchase

NSL

NSN 6650-00-514-3531

NSL
NSL
NSL
NSL
NSN 6520-01-003-2259
NSN 6520-01-003-2426
NSL
NSL
NSL
NSL
NSL
NSL
NSN 6520-01-027-0345
NSL
NSL
NSN 6520-00-000-0064
NSL
NSL
NSN 6520-01-003-3133
NSN 6520-00-721-6291
NSN 6520-01-003-2272
NSN 6520-00-721-6292
NSN 6520-01-003-5346
NSL
NSL
NSL
NSN 6520-01-003-3132
NSN 6520-01-049-0422
NSN 6520-01-003-2269
NSN 6520-01-003-2274
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Table 1-1. Recommended Tools - Continued

Item

NSN/Spec/Part No.

burr, round, no. 4, HP
burr, round, no. 4, RA
burr, round, no. 6, HP
burr, round, no. 6, RA
burr, round, no. 8, HP
burr, round, no. 8, RA
burrs, with case
mandrel, screw type, HP
mandrel, screw type, RA
mandrel, no. 303 1/2
Hammer, ball-peen, 4 oz
Handle, scalpel, no. 3
Handle, scalpel, no. 4
Handle, scalpel, no. 9
Holder, circuit card
Holder, device, electrical
Hypodermic needle
Hypodermic syringe, 2 cc
Knife/pin vise, with tools
Lead bender
Machining unit, miniature
Magnifier, bench mount
Microscope illuminator
Microscope, stereo, zoom
Wrench set, socket
Soldering aid tool
Soldering aid tool
Pick, dental, straight
Pliers, common
Pliers, crimping
Pliers, long nose, 60°, bent chain
Pliers, needle nose
Pliers, round nose
Pliers, smooth jaw, chain nose
Pliers, smooth jaw, flat nose
Pliers, smooth jaw, long nose
Pliers, smooth jaw, round nose
Polishing kit:
brush, soft, no. S11
brush, soft, no. S12
brush, soft, no. S13
brush, soft, no. S14
brush, stiff, no. Al
brush, stiff, no. A2
brush, stiff, no. A3
brush, stiff, no. B11
brush, stiff, no. B12
brush, stiff, no. B13
point, felt, no. 144
point, felt, no. 145
point, felt, no. 146
spindle set with discs
wheel, cotton, no. 86
wheel, felt, no. 160

1-4 Change 13

NSN 6520-01-003-2270
NSN 6520-01-003-2275
NSN 6520-00-721-6296
NSN 6520-01-003-7703
NSN 6520-01-003-3131
NSN 6520-01-003-2276
P/N 3200

NSN 6520-00-926-8846
NSN 6520-00-926-8845
NSN 6520-01-060-1667
NSN 5120-00-061-8540
NSN 6515-00-344-7800
NSN 6515-00-344-7820
NSN 6515-00-344-7920
NSL

NSN 5120-00-330-7602
NSN 6516-00-754-2837
NSN 6516-00-889-3564
NSN 5110-00-175-3629
NSN 5120P-176-BOU1
NSN 4940-00-495-4489
NSN 6650-00-801-1681
NSN 6650-00-578-6543
NSN 6650-00-945-3098
NSN 5120-00-089-3663
NSN 3439-00-174-7846
NSN 3439-00-174-7847
NSN 3439-PSH-1116
NSN 5170-00-223-7396
NSN 5120-00-446-8255
NSN 5110-P36-267
NSN 5120-00-293-3481
NSN 5120-00-239-8252
NSN 5110-P36-263S
NSN 5110-P36-261S
NSN 5110-P36-265
NSN 5110-P36-262S

NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
NSL
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Table 1-1. Recommended Tools - Continued

Item

NSN/Spec/Part No.

wheel, rubber, no. 3271A
wheel, rubber, no. 3272A
wheel, rubber, no. 3273A
Pulse dot
Punch, center
Rule, 6 in., 0.01 in. graduations
Sandpaper, wet/dry
Sandpaper, disc
Sandpaper
Saw blade, no. 040
Saw blade, no. 060
Saw blade, no. 100
Saw blade, no. 190
Saw blade, no. 220
Seizer, soldering
Scissors, electric
Scissors, surgical, curved
Scissors, surgical, straight
Screwdriver set, jewelers
Screwdriver, flat
Screwdriver, 3 in., flat tip

Screwdriver, 3 in., flat tip, 3/16-in.

Screwdriver, 3 in., philips no. 1
Screwdriver, 3 in., philips no. 0
Slab, glass, mixing
Solder extractor tip, 0.018 in.
Solder extractor tip, 0.025 in.
Solder extractor tip, 0.036 in.
Solder extractor tip, 0.061 in.
Soldering aid, 90°
Soldering aid, curved
Soldering center, PRC-151
Soldering iron
Soldering kit:
element, soldering iron, 27W
element, soldering iron, 33W
element, soldering iron, 45W
handle, soldering iron, 3-wire
tip, soldering iron
tip, soldering iron
tip, soldering iron
tip, soldering iron
Spatula, no. 324
Insulation, thermal, strip
Caliper, lead binder
Tool set
Tweezers, anti-wick
Tweezers, curved, 4 1/2 in.
Tweezers, large, stainless steel
Tweezers, self locking
Tweezers, straight, 4 1/2 in.
Vise, bench
Vise, pin, 0.001 in. to 0.040 in.
Vise, pin, 0.025 in. to 0.062 in.

NSL

NSL

NSL

CERCON Pulse Dot I
NSN 5120-00-293-3510
NSN 5120-00-204-1283
Any source

Any source

Any source
6520-LMAD-040
6520-LMAD-060
6520-LMAD-100
6520-LMAD-190
6520-LMAD-220

NSN 5120-00-012-4016
NSN 5110-00-255-0420
NSN 6515-00-364-4600
NSN 6515-00-365-1200
NSN 5120-00-288-8739
NSN 5120-00-278-1270
NSN 5120-00-287-2504
NSN 5120-00-236-2127
NSN 5120-00-240-8716
NSN 5120-00-060-2004
NSN 6520-00-556-2000
NSN 3439-01-057-1002
NSN 3439-00-134-9201
NSN 3439-01-065-9650
NSN 3439-01-078-8351
NSN 3439-00-174-7846
NSN 3439-00-174-7847
NSN 3439-01-109-8590
NSN 3439-00-401-1373

NSN 3439-00-337-6466
NSN 3439-00-317-2732
NSN 3439-00-827-3937
NSN 3439P750

NSN 3439-00-801-0952
NSN 3439-00-801-0953
NSN 3439-00-947-5389
NSN 3439-01-063-4918
NSN 6520-00-556-8000
NSN 3455-00-149-8183
NSN 5210-00-050-5118
NSN 5180-00-333-3266
NSN 3439-00-918-7918
NSN 5120-00-288-9685
5120-PU-317

NSN 5120-00-293-0149
NSN 5120-00-247-0868
NSN 3460-00-221-1104
NSN 5120-00-224-7271
NSN 5120-00-243-1348

Change 13
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Table 1-1. Recommended Tools - Continued

Item NSN/Spec/Part No.

Vise, pin, 0.045 in. to 0.125 in.
Wrench set, allen (key)
Wrench set, open end

Applicator, cotton tip

Air gun, static sens
Brush, dental

Brush, soft bristle

Brush, stiff bristle

Burr, dental

C-Clamp

C-Clamp

Chisel, dental

Chisel, dental, no. 85
Chisel, dental, no. 86
Cleaning machine
Container, mixing, polyethylene
Disc, dental

Excavator, dental
Excavator, dental
Explorer, dental, no. 6
Explorer, dental, no. 17
Cartridge, lon trap

Fume hood

Gloves, rubber

Gloves, surgical, antistatic
Goggles, safety

Handle, dental
Illuminator, microscope
Knife, X-acto
Microscope, zoom

Tester, ionic contam spudger
Orange (wood) stick
Oven, forced air

Paint gun, feather
Polisher, dental

Scale

Scaler, dental, Jaquett, no. 1
Scaler, dental, point, no. 6
Soldering iron tip, no. 2
Soldering iron tip, no. 3
Soldering iron tip, no. 4
Spray booth

Test tube 10 mm x 75 mm
Tongue depressor
Ultraviolet light

Vacuum chamber
Vibrator

NSN 5120-00-243-1349
NSN 5120-00-529-1475
NSN 5120-00-962-7580

CONFORMAL COATING

NSN 6515-00-303-8250
NSL
5120P3159362019
6520-LMAD-S12
6520-LMAD-OA2
5120-P-315-2029

NSN 5120-00-203-6439,
NSN 5120-00-542-5929
NSN 6520-00-935-7178
NSN 6520-00-536-4050
NSN 6520-00-536-4125
NSL

NSL
5120P3159362029
NSN 6520-00-935-7184
NSN 6520-00-536-3450
NSN 6520-00-528-0000
NSN 6520-00-528-0005
NSN 4610-00-139-1494
NSN 6640-01-010-8497
NSN 8415-00-266-8677
NSN 6515-00-782-6473

NSN 6520-00-890-1778
NSN 6650-00-578-6543
NSN 5110-00-596-8098
NSN 6650-00-539-7298
NSN 6630-01-104-2901
NSN 5120-00-293-3112

NSN 4940-00-396-1663
5120L.31431592029
NSN 6670-00-238-9765
NSL

NSN 6520-00-890-1783
NSN 6520-00-890-1779
NSL

NSL

NSN 4940-01-076-7925
P/N KIMAX 45042, Kimble Glass Co.
NSN 6515-00-324-5500
NSN 6635-00-611-5617
NSL

P/N AT-6M-0120528

1-6
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SECTION I
WORKMANSHIP

2-1. GENERAL. Repaired and refinished equipment,
(including parts and accessories), shall equal or exceed reli-
ability and operating standards set forth in the applicable
[ equipment handbook, technical order or operational standard.
Particular attention shall be paid to good workmanship prac-
tices such as proper use of tools and maintenance of clean,
well organized work areas. This section provides general crite-
ria for: fabrication of nonelectronic parts; wiring; thermal and
mechanical bonding; marking; handling, and storage.

2-2. WIRING. All wiring shall meet the following electrical
and mechanical standards: connections shall be completely
soldered or crimped to provide minimum electrical resistance.
Insulation shall be free of frayed areas, cracks, cuts, abrasions
or evidence of overheating. Wire shall be of sufficient length
to prevent stress to connections, terminals, or the wire itself.
When practical, wires shall be bound into cables and routed to
preclude damaging bends and contact with heated, abrasive, or
sharp objects. Section IV provides detailed insulation repair,
cable lacing, and splicing procedures.

2-3. THERMAL BONDING. Thermal bonding is the joining
of metal by welding, brazing, soldering, or thermal compres-
sion. Mechanical and structural damage requiring welding or
brazing shall be routed to the appropriate repair facility.
Detailed soldering procedures and equipment and material
descriptions are contained in Section I11.

2-4. MECHANICAL BONDING. The various pins, rivets,
and threaded fastener used in mechanical bonding shall be
inserted and tightened with enough force to rigidly join parts,
but not so much force as would damage parts. Where equip-
ment handbooks or technical orders provide torque measure-
ments for specific threaded fasteners, a torque wrench shall be
used. Insertion procedures, applications, and criteria for pins,
rivets, and threaded fasteners are given in Section IV.

2-5. INSULATING. Exposed electrical connections and ter-
minals shall have 0.05-inch minimum clearance from mount-
ing hardware, other electrical connections, and equipment
casings and coverings. Electrical connections and terminals
shall be insulated when, during normal equipment usage, an
equipment casing or cover can be shifted or dented so as to
contact the exposed connection or terminal.

2-6. REPAIR AND REFINISHING. Minor dents or bends
in equipment casings and covers will be repaired using a
backup tool and a hammer. Damage to structural members or

to items requiring molds or forms for repair shall be repaired
at the appropriate maintenance facility. Repaired areas shall be
cleaned, treated, and refinished in accordance with the direc-
tions for the specific equipment. When specific directives for
cleaning and refinishing are not available, the repaired area
shall be cleaned, treated, and refinished in accordance with
procedures contained in Section IV.

2-7. MARKING. Designations used for marking equipment
and parts shall conform to IEEE-200. Marking inks formulated
from alkyd or alkyd-nitrocellulose resins must be covered with
transparent fungus-resistant coating conforming to either spec-
ification MIL-V-173 or TT-V-109. Characters shall be Gothic
capital letters and Arabic numerals. Characters shall be clean
and clearly legible. Marking procedures and criteria are con-
tained in Section IV.

2-8. CLEANING. During periodic maintenance and prior to
repair, equipment shall be cleaned in accordance with proce-
dures in specific equipment directives. When specific direc-
tives are not available equipment shall be cleaned in
accordance with procedures contained in Section IV. Applica-
ble procedure shall be determined by consideration of the
equipment and the nature and amount of contamination
present. For cleaning ESD items, refer to Section VII of this
TO.

NOTE

Consumable materials listed in this TO are not ex-
pected to be all inclusive. The systems specific TO
should be the primary reference for repair and main-
tenance. Individual substitute materials or processes
must be qualified on a case-by-case basis to ensure
material compatibility and system performance. Sub-
stitute materials shall not present adverse effects to
human health or the environment.

2-9. HANDLING AND STORAGE. To prevent damage to
electronic equipment during handling and storage, electronic
assemblies shall be placed in individual containers or in a
common container with a suitable barrier material between
them. During temporary storage or interim handling within a
single facility, sufficient packing material shall be included to
prevent shifting of electronic

Change 26 2-1
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[ assemblies within the container. Type of container and degree
of packing shall be determined by consideration of assembly
cost, weight, fragility, and type of transportation between
areas.

a.

b.

2-2

Never apply pressure sensitive tape directly to con-
nectors.

Protective Measures for Electrical Connectors. All
equipment that is electrostatic discharge (ESD) sensitive
requires the use of ESD caps. All unmated connectors
(including waveguide connections) that are exposed to
physical or environmental damage, or are in an area
where such damage could occur shall be covered with a
protective cap. Caps shall be moistureproof and vapor-
proof if available. Before installing internal-style caps in
connectors with RFI gasket, verify the cap will not con-
tact the RFI gasket. If necessary, install the dust cap
over the collar to prevent damage to the RFI gasket.
Protective caps specified by Military Specifications or
Military Standards and designed for mating with spe-
cific connectors shall be used. Where such protective
caps are not available, disposable plastic or metallic
caps designed for the purpose shall be used.

NOTE

Intermediate field shops and Depot facilities are ex-
empt from using protective covers on equipment uti-
lized in the shop environment as physical or
environmental damage is not likely to occur in these
areas. This does not apply to ESD devices per para
7-4.a. (3).

Preparation for Shipment and Storage. For shipment to
another facility or long term storage, electronic assem-
blies will be packaged as shown in figures 2-1, 2-2, and
2-3. Figure 2-1 illustrates protective packaging for bolt-
down, chassis-type electronic assemblies; figure 2-2
illustrates protective packaging for plug-in, circuit
board-type electronic assemblies; and figure 2-3 illus-
trates protective packaging for plug-in type electronic
assemblies. Regardless of the electronic assembly
design, all pins, shafts, dials, and protruding parts must
be adequately fitted with packing spacers and the com-
plete assembly properly wrapped with plastic or placed
in a plastic ziplock bag, then wrapped with a protective
cellulose, form, or similar material. Assemblies that
contain electrostatic discharge sensitive (ESDS) parts
must be wrapped in static protective materials. (Section
VII).

Change 31

C.

Do not use these desiccant crystals when packaging
defective electronic assemblies. Since the assembly
must be packaged tightly, crystals in bag form cannot
be used; the use of loose crystals may cause unneces-
sary damage resulting in a cleaning problem.

(1) Desiccant crystals are normally packaged with
assembled equipment crated for shipment or storage.
These crystals are retained in a bag and placed
within the crated or packaged equipment in such a
manner that they will not come loose in the equip-

ment.

e P-D-680, Type Ill, Cleaning Solvent is toxic to
skin, eyes, and respiratory tract. Skin and eye pro-
tection required. Avoid repeated or prolonged con-
tact. Good general ventilation normally adequate.
Do not use on electrical parts and rubber jacketed
cords and cables.

(2) If an electronic assembly should become exposed to
loose desiccant crystals, clean the assembly immedi-
ately. Do not turn moving parts any more than abso-
lutely necessary until all of the crystal particles have
been blown or brushed away. In testing the moving
parts for cleanliness, turn them very slowly and gen-
tly. Do not force the parts, if gritty. Work out the
crystal particles with a brush or dry, filtered com-
pressed air. Wash the electronic assembly, in an
approved solvent (P-D-680, Type Ill, Cleaning Sol-
vents or equivalent), rinse with isopropyl alcohol to
remove residue, brush and blow dry, then check and
test the assembly (as instructed in the equipment
manual) before using it in the equipment. If the
equipment functions improperly, check the assembly
for the presence of crystal particles and defective
parts. Before replacing the assembly, repeat the
cleaning procedure.

Handling. Much unnecessary damage has occurred to
electronic assemblies because of rough handling. Partic-
ular care must be given to the method of removing or
inserting an assembly into the equipment. If it is a plug-
in, board-type assembly, be sure the guide pins are prop-
erly aligned before pressing the assembly in place. If the
board should tilt while being inserted, do not continue to
press into position; straighten it, then apply even pres-
sure to avoid tilting. Forcing any tilted or cocked elec-
tronic assembly into position may result in bent or
broken pins.
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ily if bent too often or pulled on too hard. When
handling an assembly that has been removed from its
chassis, be careful not to press against the leads and

pins. If a lead or pin is accidentally bent, do not try

 Electronic assemblies containing solid-state devic- to straighten it unless absolutely necessary.

es are susceptible to damage from static electrical
discharges. Section VII provides information on @)

o When repairing an electronic assembly, be careful
electrostatic discharge control.

that the tool employed does not inadvertently press
against leads, pins, or other parts that are easily bent.
Such pressure can destroy a good part and cause
needless repair.

» To prevent damage to electronic circuitry ensure
all keying devices (or guides that functions as
keys) are present and aligned prior to making con-

nection with mating receptacle. (3) When removing an assembly, be sure to pull it

straight out from the equipment. Do not cock, twist,
pry, or carelessly jerk an electronic assembly to
remove it from the mounting or connector.

(1) Because of the miniaturization of parts for electronic
assembly construction, the leads, connectors, and
pins have been stiffened to make them more rugged.
As a result, such parts are brittle and will break eas-

BOLT DOWN CHASSIS
TYPE ASSEMBLY WITH
PROTRUSIONS

WRAP CELLULOSE
PADDING AROUND UNIT
COMPLETELY

WOOD OR FOLDED BOX
LID SPACER FITTED TO
EXTEND BEYOND DIAL
FOLD LIDS OF BOX
TO INTERLOCK EACH
OTHER OR TAPE

DOUBLE THICKNESS
OF CARDBOARD TO
PROTECT CONNECTORS
PROTRUDING PINS

OR PARTS

PAD THE SIDES WITH
CELLULOSE PADDING SO
THAT ASSEMBLY IS
TIGHT IN BOX

Figure 2-1. Chassis-Type Electronic Assembly, Protective Packaging
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CORRIGATED CARDBOARD
TOP AND BOTTOM IF ASSEMBLY IS SMALLER THAN
6" TO 8" DO NOT USE BOX, WRAP
CORRUGATED CARDBOARD WITH

TAPE BOTH WAYS AROUND

CELLULOSE PADDING
AROUND ASSEMBLY

PLUG IN BOARD
TYPE ASSEMBLY

CORRIGATED CARDBOARD
TOP AND BOTTOM

PADDING AROUND CARDBOARD
AND ASSEMBLY IF PACKED
IN BOX

USE CARDBOARD BOX IF
ASSEMBLY IS OVER 6" OR 8"
OR ORIGINALLY RECEIVED IN BOX

FOLD LIDS OF BOX TO
INTERLOCK OR TAPE

Figure 2-2. Circuit Board-Type Electronic Assembly, Protective Packaging

CELLULOSE PADDING COMPLETELY

PLUG IN TYPE AROUND ENDS OF ASSEMBLY

ASSEMBLY

TAPE AROUND
END TO END

TAPE AROUND
END TO END

CORRUGATED CARDBOARD

AROUND THE ASSEMBLY TAPE AROUND

TO A SNUG FIT

Figure 2-3. Plug-In Type Electronic Assembly, Protective Packaging
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2-10. INSPECTION. All electronic equipment shall be
visually inspected prior to testing, and following any repair
action. The intent of this inspection is to detect obvious
defects that might otherwise go unnoticed, and to make sure
additional damage has not been introduced during a repair
action. The inspection further looks for defects that might
cause additional damage to equipment should power be
applied. The visual inspection consists of but is not limited to
checking for:

a. No excessive overheating of electronic compo-
nents.

b. No loose or missing mechanical hardware.
c. Proper mechanical operation of controls.

d. No frayed, burnt, pinched, or broken wires.

TO 00-25-234

e. Chassis mounted components and printed circuit
cards securely mounted.

f. Mechanical, crimped, and soldered electrical con-
nections secure and serviceable.

g. No missing, damaged, recessed, or bent connector |

contacts and insulation around contacts service-
able.

h. Mechanical integrity of case intact.

NOTE

Refer to applicable paragraphs within this technical
order for additional inspection criteria/repair proce-
dures for specific equipment discrepancies.

Change 7 2-5/(2-6 blank)



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com

TO 00-25-234

SECTION Il
SOLDERING

3-1. GENERAL. Soldered connections are used in elec-
tronic equipment to form a continuous and permanent metallic
connection having a constant electrical value. The importance
of establishing and maintaining a high standard of workman-
ship for soldering operations cannot be overemphasized. Per-
sonnel must be certified in soldering to Air Force standards.

a. This section describes the process used in soldering
electronic equipment wiring, printed circuit boards, and
microcircuits. It contains safety precautions and infor-
mation on soldering procedures and techniques neces-
sary to assure a satisfactory soldered joint.

b. Use of the soldering process in repair of electronic
equipment is presented in Section IV, General Repair,
and Section V, Printed Circuit Board Repair. A complete
listing of materials for printed circuit board repair is in
Section V.

3-2. REFERENCE SPECIFICATIONS AND STAN-
DARDS. Other than tools and materials, the following speci-
fications and standards are referenced in this section

MIL-HDBK-
454

Standard General Requirements
for Electronic Equipment.

3-3. DESCRIPTION. Soldering is the process of joining
two (or more) metals together by the application of heat and a
low melting point alloy which flows between and around met-
als being joined and, upon cooling, solidifies and bonds the
metal together. In its molten state, solder chemically dissolves
part of the metal surfaces to be joined. However, most metals
exposed to atmosphere acquire a thin film of tarnish or oxide;
the longer the exposure the thicker the film will become. This

film is present even though it is not visible and solder alone
cannot dissolve it. A soldering flux with a melting point lower
than the solder must be used to "wet" metal and penetrate and
remove film. The flux melts first, removing tarnish or metallic
oxide, and also preventing further oxide from forming while
metal is being heated to soldering temperature. The solder
then melts, floating the lighter flux and the impurities sus-
pended in it to outer surface and edges of molten fillet. The
solder cools and forms an alloy with the metal. Most of the
flux is burned away during soldering process; any residue is
removed by appropriate cleaning methods.

3-4. TOOLS AND EQUIPMENT. Proper soldering and
desoldering of connections in electronic equipment requires
certain basic tools and equipment. Table 1-1 lists tools and
equipment specified in this section.

a. Soldering Guns. Soldering guns (figure 3-1) are used for
soldering procedures where heavy heating is required
and there is no chance of component damage by heat or
induced electrical currents.

b. Soldering Irons. Soldering irons (figure 3-2) are avail-
able in a variety of sizes and wattage ratings. The size
and shape of the connection being made primarily deter-
mines wattage rating of the soldering iron. Ratings of 25
watts to 100 watts are commonly used for soldering
electrical connections, while ratings of 100 watts 450
watts are used for soldering large terminals and metal
chassis. In order to meet ESD soldering standards, the
following is considered minimum acceptable require-
ments for soldering stations and soldering irons: Sol-
dering irons must be temperature controlled and set to a
temperature or heat level which will allow an
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acceptable solder connection to be made in a maximum
of 5 seconds. The temperature control system will be of
the electronic type, incorporating a thyristor power con-
trol with zero voltage thyristor drive. The power supply
unit must be isolated from A.C. power source by a
transformer and supply a maximum of 24 V.A.C. to the
heating element. The soldering iron tip must be
grounded through the power supply unit utilizing a three
wire power cord equipped with a three pin plug incorpo-
rating an integral grounding pin. The soldering iron
heating element will have a provision for interchanging
of tip elements to allow for matching tip size and style
to job to be accomplished. These features are necessary
to provide greatest safety for heat sensitive and ESD
sensitive components while allowing for many different
types of soldering requirements encountered in the
repair of various electronic and electrical circuits.

Figure 3-1. Typical Soldering Gun

Cﬂﬂm

Figure 3-2. Typical Soldering Irons

3-2

Soldering Iron Tips. Soldering iron tips are available in
numerous shapes and sizes. The most common shapes
of soldering tips used for maintenance of conventionally
wired electronic equipment are the pyramid, screw-
driver, and chisel (figure 3-3).

7

W

PYRAMID TIP

P

/

SCREWDRIVER TIP

CHISEL TIP

Figure 3-3. Typical Soldering Iron Tips
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An exhaust hood and fan ventilation system shall be
used to exhaust toxic fumes when thermal-stripping
insulation such as polytetrafluoroethylene or polyvi-
nylchloride.

Insulation Strippers. Thermal type insulation strippers
(figure 3-4) (NSN 5110-00-996-9389 or equivalent)
shall be used wherever their use is practical. When a
hand or precision cutting-type stripper (figure 3-5) is
used, extreme care must be taken not to nick or other-
wise damage the conductor. The cutting type of strip-
ping tool or machine is not recommended for teflon
insulated wire unless specifically designed for this pur-
pose. Cutting type strippers which permit operator
adjustment shall not be used.

RESISTANCE
WIRE

Figure 3-4. Thermal Insulation Stripper

Figure 3-5. Precision Cutting Type Stripper

e.

f.

TO 00-25-234

Thermal Shunts. Thermal shunts (figure 3-6) are devices
used to protect heat-sensitive parts such as semiconduc-
tors, crystal devices, meter movements, and insulating
materials from heat damage during the soldering opera-
tion. Thermal shunts shall be connected between the
heat-sensitive parts and the connection to be soldered
and shall be of such material, size, shape and design as
to permit rapid application and removal with minimum
interference to the soldering procedure and provide
rapid heat removal from the area being soldered. Ther-
mal shunts shall be held in place by suitable means,
such as friction or spring tension, which will prevent
damage to the surface and insulation of the wire and to
the part being soldered.

Wire Bending Tools. Wire bending tools (figure 3-7),
NSN 5120-00-239-8252 and NSN 5120-00-188-3251
(or equivalent) used to connect wires to terminals shall
be smooth bending surface which will bend wires and
part leads without nicking, ringing, or other damage to

lead part.

Knives, emery cloth, sandpaper, and other abrasives
that will nick and scratch wires and part leads will not
be used as cleaning implements.

S -

FELT TIPPED TWEEZER

e R -

ANTI-WICKING TWEEZER

Figure 3-6. Typical Thermal Shunts
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Figure 3-7. Wire-Bending Tool

Lead and Terminal Cleaning Tools. Part leads shall be
cleaned using 1/2-inch tinned-copper shielding-braid
mounted in a spring-type cleaning tool (figure 3-8) or
typewriter ink eraser with a 1/2-inch slit in one end.
This spring-type cleaning tool may be locally manufac-
tured. Terminals and other areas to be soldered shall be
cleaned using a pencil-style white typewriter eraser (fig-
ure 3-8) conforming to commercial item description
AA-132, erasers. The pencil-style cleaning tool is fur-
nished with a bush attachment and the eraser core con-
tains ground abrasive pumice conforming to Federal
Specification SS-P-821, Grades O-3/4, F. After clean-
ing, terminals and part leads shall be cleaned using iso-
propyl alcohol (or equivalent).

Figure 3-8. Typical Lead Cleaning Tools

Soldering Aids. Figure 3-9 illustrates three types of sol-
der aids useful in the desoldering of soldered connec-
tions. The slotted ends of the solder aids are used to lift

Change 26

the ends of wires and part leads from terminals while
the pointed ends are used to remove solder from termi-
nal holes and slots. Soldering aids shall be similar to
NSN 3439-00-629-2697.

3-5. MATERIALS. Unless otherwise prescribed in specific
equipment technical orders, only those materials listed herein
shall be utilized. Deviations or substitutions shall be made
only when approved by the AFLC maintenance engineering
manager for the equipment involved (TO 00-25-115). Any
inadequacy of the cited materials or need for additional mate-
rials essential to mission accomplishment should be reported
by submission of an AFTO Form 22 in accordance with TO
00-5-1. Materials cited in this section are listed in table 3-1.

a. Solder. Soldering shall be accomplished using flux
cored wire solder conforming with specifications ANSI-
J-STD-006 and MIL-HDBK-454, plus those appearing
on the latest qualified products list. Type R flux shall be
used when more flux is needed or if solid solder is used.

(1) For general soldering of electronic connections, use
Type SN63WRP or SN63WRMAP solder. This is
composed of 62.5 to 63.5 percent tin and the remain-
der lead. It is in wire form with a rosin core which is
nonactivated and in a plastic condition.

(2) For soldering silver plated connections use Type
SN62WRP. This is composed of 61.5 to 62.5 percent
tin, 1.75 to 2.25 percent silver and the remainder
lead. It is in wire form with a rosin core which is
nonactivated and in a plastic condition.

Table 3-1. Consumable Materials

NSN/Spec/Part No.

Item (or equivalent)
Acid Brush 7920-00-223-8005
Disposable Towels 7920-00-543-6492
Emery cloth, 320-grit

Flux ANSI-J-STD-004 Type

R
Isopropy! alcohol TT-1-735, Grade A,

Technical (NSN 6810
00-227-0410)

Sodium bicarbonate solution, 10% | NSN 6810-00-264-6618

Solder SN60WRP, SN62WRP,
SN63WRP
SN63WRMAP [ |
Tubing, heat shrinkable MIL-1-23053
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Table 3-1. Consumable Materials (Cont)

NSN/Spec/Part No.
Item (or equivalent)
Tubing, PTFE MIL-1-22129
Tubing, vinyl MIL-1-7444

NOTE

Use Environmental Protection Agency (EPA) Non-
Ozone Depletion Chemicals/Solvents or local pro-
cesses approved for Air Force manufacture/repair of
avionics equipment.

Ethyl alcohol and isopropyl alcohol are flammable
and toxic to eyes, skin, and respiratory tract. Skin/eye
protection required. Avoid repeated/prolonged con-
tact. Good general ventilation is normally adequate.
Keep away from open flames or other sources of ig-
nition.

b. Solvents. Only those solvents authorized in MIL-
HDBK-454, paragraph 6.7 and 4.2a, ethyl alcohol and
isopropyl alcohol should be used for flux removal.

Aliphatic naphtha (TT-N-95b), dry cleaning solvent
(P-D-680, Type IlI), and acetone (O-A-51) should
not be used to remove residual soldering flux from
electronics equipment. These solvents may attack
materials used in electronic equipment and may re-
move markings from equipment.

TO 00-25-234

Insulation Tubing. Wiring and terminal solder connec-
tions requiring insulation shall be covered with extruded
vinyl plastic, polytetrafluoroethylene (PTFE), or heat
shrinkable tubing, as applicable.

NOTE

Polyvinylchloride (PVC) tubing shall not be used.

(1) Extruded vinyl plastic tubing shall conform to Mili-
tary Specification MIL-1-7444, Type |, and may be
used in applications where the environmental tem-
perature ranges from -90.0°F (-68 C) to +158°F
(+70°C).

(2) PTFE tubing shall conform to Military Specification
MIL-1-22129 and may be used in applications where
environmental temperatures up to + 440.0°F
(+204.44°C) or high frequencies or both are encoun-
tered.

(3) Heat shrinkable tubing shall conform to Military
Specification MIL-1-23053 and may be used where
heat shrinkable tubing is required. Class 2 PTFE heat
shrinkable tubing shall not be used for electronic
equipment and no heat shrinkable tubing shall be
used in applications where heat-sensitive parts are
involved.

3-6. SAFETY PRECAUTIONS. Soldering is a safe process
if the hazards associated with soldering are recognized and
normal safety precautions observed.

a.

The risk of receiving painful and dangerous burns is
always present during soldering operations. Burns can
be received from soldering irons or from handling sol-
dered connections or parts which have not cooled suffi-
ciently. Exercise caution when handling soldering irons.

Change 24 3-5
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Figure 3-9. Typical Soldering Aids

Support large workpieces securely while soldering.
Severe injuries or burns may be received in the attempt
to grasp a falling workpiece.

Eye protection shall be used which meets ANSI and
OSHA standards.

Requirements for respiratory protection shall be deter-
mined by local Bioenvironmental Engineers. Base Med-
ical Services, and Ground Safety personnel. Equipment
shall meet ANSI and OSHA standards.

Do not rest a hot soldering iron on a work bench or
chair. Use an appropriate soldering iron holder.

Do not flip excess solder from tip of soldering iron. Bits
of hot solder can cause serious skin and eye burns. Use
clean damp sponge or cloth for cleaning hot soldering
tips.

Do not wear rings or watches while soldering. A small
solder splatter caught under a ring can cause a severe
burn.

Disconnect electronic equipment from supply circuit

prior to soldering. Serious burns or death can be caused
by contact with energized circuits.

Change 7

Provide adequate ventilation. Vapors from degreasing
solvents and fluxes may contain toxic gases.

Do not allow degreasing solvents or fluxes to touch or
remain on the skin unnecessarily. Many materials used
in these products can cause skin irritations. Wash con-
tact area with cool water.

Wash hands thoroughly before eating or smoking. Most
fluxes contain materials which are a health hazard if
ingested.

Disconnect soldering irons from power source or turn
off power source when unattended.

3-7. CLEANLINESS. Cleanliness is very important in the
soldering operation.

If possible, soldering should be done in an area that is
reasonably clean and free from dust. The work bench
and tools, as well as the work area itself should be rea-
sonably free from dirt, and completely free of grease,
oil, chips and other foreign matter.

Parts contaminated with dirt, oil, varnish, grease, etc.
must be thoroughly cleaned before they can be success-
fully soldered. Remove grease and oil from conductors
and terminals by applying a
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non-corrosive solvent (paragraph 3-5b) and drying with
clean wipers. Solvent residue should be removed using
soap and water and a clear water rinse.

NOTE

Detergent cleaning and drying ovens may be used
when feasible.

c. When the soldering operation is to be performed in an
equipment where a normal cleanup method cannot be
employed, that area beneath the soldering area should be
covered, where practicable, with canvas or cheese cloth
to prevent pieces of insulation, wire, solder, etc. from
falling into the equipment.

3-8. SOLDERING IRON PREPARATION. Check the Sol-
dering Tip for full insertion into the heating element and
tighten attachment to soldering iron (or gun). Periodically
check that no oxidation scale has accumulated between the
heating element and soldering tip. Unplated copper tips shall
be cleaned and dressed (while cold) with a flat, fine, single-
cut, shear-tooth type file to produce a flat, clean, unpitted
working surface (figure 3-10). The soldering tip shall be
heated and tinned with solder after cleaning and dressing. A
bright, continuous, tinned working surface shall be maintained
on the soldering tip to ensure maximum heat transfer and to
avoid transfer of impurities to the solder connection. Soldering
tips that are plated with an oxidation resistant coating shall be
fully inserted into the heating element casing and tightly
attached to the handle. The soldering iron shall be heated and
upon reaching a temperature which causes solder to melt, the
tip shall be first tinned with a light coat of solder and then
cleaned by wiping lightly on a clean, moist wiping pad. A
thin, bright, tinned surface shall be maintained on the working
surface of the tip to insure proper heat transfer to the connec-
tion being soldered. When hot and not in use, tips will be
liberally coated with solder.

3-9. PREPARATION OF WIRES. Wires shall be cut to
required lengths, stripped, cleaned, tinned, and inspected prior
to attachment. Stranded type hookup wire shall be used. Wire
size and insulation characteristics shall be designated by
design requirements. Solid hookup wire shall not be used
unless required by design. When required, unsupported solid
hookup wire shall not exceed one inch in length between sol-
dered connections. Wires which exceed this length shall be
rigidly secured or supported at one inch intervals.

TO 00-25-234

SIDE VIEW

TIP FULLY INSERTED
INTO HEATING ELEMENT

ATTACHING SCREW
TIGHTENED

TOP VIEW

4

FLAT, CLEAN, UNPITTED
WORKING SURFACE

Figure 3-10. Soldering Iron Preparation

a. Insulation shall be removed from wires by use of an
approved stripper. The length of stripped wire shall be
determined by the type of terminal, whether maximum
or minimum wrap is used, and the required amount of
insulation clearance. Insulation clearance is the length
of exposed bare wire between the insulation and the
terminal after the connection is complete. Minimum
insulation clearance shall be one wire diameter (includ-
ing insulation) and maximum clearance shall be two
times that amount. The desired insulation clearance is
one wire diameter (including insulation).

b. When insulation is removed using a precision cutting-
type stripper, the cutter shall be checked to ensure that
the correct stripping hole is used for the corresponding
wire size. During the stripping operation stranded wire
shall be twisted in the direction of the lay in order to
maintain the original form and prevent separation of the
individual strands.

c. After stripping, the wire shall be examined for insula-
tion damage. Wires with cut, split, or burnt insulation
shall not be used. However, slight discoloration from
thermal stripping will be acceptable. Wires shall be
examined to ensure that outside strands have not been
stretched, nicked, cut, scraped, or otherwise damaged.
Damaged wires degrade connection reliability and shall
not be used. Figure 3-11 illustrates acceptable and unac-
ceptable wire conditions.

3-10. PREPARATION OF SHIELDED WIRE OR
CABLE. Shielded wires or cables are used extensively in
electronic equipment to reduce the possibility of introducing
undesirable signals into low-level circuits. A typical shielded
wire consists of an insulated stranded wire surrounded by a
tinned

Change 26 3-7
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INSULATION NOT COMPLETELY
STRIPPED AWAY
NOT ACCEPTABLE

NOT ACCEPTABLE

1/32 MAXIMUM
SURFACE DEVIATION

NOT ACCEPTABLE

1/32 MAXIMUM
DEVIATION

BROKEN STRAND
NOT ACCEPTABLE

SURFACE DEVIATION GREATER
THAN 1/32 INCH
NOT ACCEPTABLE

Figure 3-11. Acceptable and Unacceptable Wire Conditions
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braided shielding. Figure 3-12 illustrates the pigtail method of f. Strip insulation from center wire in accordance with
preparing a shielded wire or cable for a solder connection. A paragraph 3-9.
pigtail is made as follows:

3-11. TINNING LEADS. All portions of stranded wire
which come in contact with an area to be soldered shall be
tinned.

LOOSENED
/ SHIELD

PULL THROUGH

&
K
5

£ ——— TWIST AND TIN
THIS AREA

Figure 3-12. Preparation of Shielded Wire or Cable

» The following method is not to be used for coaxial
connections.

» Exercise extreme care to avoid damaging shielding
or insulated wire while forming pigtail.

a. Determine and mark point where shielding is to termi-
nate. This point will depend on individual installation.

b. Push shielding back to form a bubble at termination
point (figure 3-12).

c. Insert end of soldering aid into shielding braid at termi-
nation point and work an open circular area in the
shield.

d. Bend wire and insert soldering aid between shielding
and insulated wire (figure 3-12). Pull insulated wire
through open circular area in shielding.

e. Pull empty part of shielding taut and tin end to prevent
fraying.

a. Place the wire on the soldering tip near the insulation.

Place solder on top of wire to form heat bridge and
move solder iron towards the cut end. This will draw
solder down the wire giving an even tinning action. If
the tinning operation is quickly, no insulation damage or
excessive wicking will occur. Excessive wicking (any
wicking under the wire insulation) is a defect. Excessive
wicking is prevented with the proper use of a thermal
shunt (ie. anti-wicking tweezers), (figure 3-13). Figure
3-14 illustrates acceptable and unacceptable stranded
wire tinning.

NOTE

Flux is a thermal insulator. Therefore, any flux on the
thermal shunt (anti-wicking tweezers) must be re-
moved with approved solvents. This will help ensure
optimum performance from your thermal shunt. Fail-
ure to do so could result in excessive wicking.

SOLDERING IRON TIP
THERMAL SHUNT

2

SOLDER

\ STRANDED WIRE

Figure 3-13. Correct Method for Tinning Wire

b. An alternate method of tinning wires is to dip wire in
liquid flux to desired depth, then dip in molten solder
bath to correct tinning depth.

c. Pretinned leads shall be lightly cleaned with the lead
cleaning tool until the tinned surface is bright and shiny
(figure 3-8). Untinned leads will be cleaned in the same
manner prior to tinnings as illustrated for wire in figure
3-13.

Change 28 3-9
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NOTE

"d" IS EQUAL TO DIAMETER OF THE WIRE
INCLUDING THE INSULATION \(

PARTIAL TINNING
NOT ACCEPTABLE

STRAY CONDUCTOR STRAND
NOT ACCEPTABLE

PARITAL TINNING

FLARED CONDUCTOR STRANDS NOT ACCEPTABLE

NOT ACCEPTABLE

EXCESSIVE SOLDER
NOT ACCEPTABLE

Figure 3-14. Acceptable and Unacceptable Wire Tinning

3-10
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3-12. LEAD BENDING.

To prevent part damage when bending leads, support
lead between part body, or weld in the case of welded
leads and the bend (figure 3-15).

a.

TO 00-25-234

After cleaning, leads shall be bent to provide appropri-
ate mounting form and stress relief in accordance with
requirements of the terminal being used.

Typical stress relief bends in part leads are illustrated in

figure 3-16. Stress relief bends shall have a radius no
less than two times the diameter

Change 28 3-10A/(3-10B blank)
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of the lead (figure 3-17). Lead bend shall start at least
two lead diameters, from the part body for standard
leads and two lead diameters, from the weld for welded
leads (figure 3-17), such as used for liquid electrolytic
tantalum capacitors.

NOTE:
"d" IS TWO LEAD
DIAMETERS

Figure 3-15. Lead Bending Method

3-13. PROTECTION OF COMPLETED CONNEC-
TIONS. Solder connections requiring mechanical and electri-
cal protection shall have flexible insulation tubing of appropri-
ate type and size installed over wires and part leads prior to
attachment to terminals. Flexible insulation tubing shall be
pushed back on the wire or part lead a sufficient distance from
the terminal so as not to interfere with the connection or sol-
dering operation. After the connection has been soldered,

TO 00-25-234

cooled, and cleaned, the flexible insulation tubing shall be
pushed over the wire and terminal to protect the connection.
Flexible insulation tubing shall extend beyond the insulation
termination point for a distance equal to or greater than the
diameter of the tubing.

3-14. PREPARATION OF TERMINALS. Terminals shall
be cleaned using a pencil-style typewriter eraser until the
tinned surfaces are bright and shiny. Cleaned terminals shall
be washed with an approved solvent (paragraph 3-5b) immedi-
ately prior to wire or part lead attachment and soldering.

[ =
e

f

m

Figure 3-16. Typical Stress Relief Bends in Parts Leads

3-15. TURRET TERMINAL CONNECTIONS. Wires or
part leads attached to a turret terminal shall wrap around the
terminal a minimum of 180 degrees and a maximum of 270
degrees. Figure 3-18 illustrates a 180-degree wrap. The wire
shall rest tightly against the base in the lower guide slot and
tightly against the base of the upper guide slot and shall enter
the terminal in a straight line. Insulation clearance will be
referenced from the base or top shoulder, as applicable.

Change 26 3-11
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— «— TWO LEAD DIAMETERS
MINIMUM

N

r>2D
A. STANDARD LEAD

— TWO LEAD DIAMETERS
MINIMUM

/4

WELD
B. WELDED LEAD

[ | Figure 3-17. Minimum Lead Bend

UPPER

/ GUIDE SLOT

TOP
SHOULDER

LOWER

/ GUIDE SLOT

- INSULATION
~ CLEARANCE
< <

~

INSULATION
CLEARANCE <
<

Figure 3-18. Turret Terminal Connections

3-12 Change 26

3-16. BIFURCATED TERMINAL CONNECTIONS.
Wires can be attached to bifurcated terminals by way of bot-
tom, top, and side routes.

a. Bottom Route. Wire routed through the bottom of a
bifurcated terminal (figure 3-19) shall terminate with a
90 degree bend and may rest against the terminal shoul-
der. Insulation clearance shall be measured from the
entry point of the wire into the terminal. Terminal fill
shall be limited to a maximum of two wires when using
a bottom route connection. When connecting two wires,
use 90-degree bends to opposite sides of the terminal
posts.

b. Top Route. A small diameter wire routed through the
top of a bifurcated terminal shall be inserted with no
bend (figure 3-20). An alternate method of small wire
connection, illustrated with figure 3-20, is acceptable if
the doubled diameter is sufficient to fill the space
between the terminal posts. A large diameter wire,
which fills space between the terminal posts shall be
inserted with no bend and shall require only solder fil-
lets for retention. Insulation clearance shall be measured
from entry point of the wire into the terminal.

c. Side Route. The wire shall enter the mounting slot at a
right angle and terminate with a 90 degree bend. When
more than one wire is connected to the terminal, the
direction of the 90 degree bend on each additional wire
shall alternate. The first wire shall be soldered to the
base and the vertical post. Additional wires shall be sol-
dered as close as possible to the preceding wire, main-
taining a clearance between the stranded wires equal to
the thickness of the two insulations. The insulation on
the first wire and all additional wires shall be a uniform
distance from the terminal posts. Insulation clearance
shall be referenced from the base, (figures 3-21 and
3-22). Bifurcated terminals may be interconnected indi-
vidually or by the continuous run method (figure 3-23).

3-17. HOOK OR PIERCED TERMINAL CONNEC-
TION. Wires attached to a hook or pierced terminal shall
wrap around the terminal a minimum of 180 degrees and a
maximum of 270 degrees. Figure 3-24 illustrates a 180 degree
wrap. Insulation clearance shall be measured from the top of
the terminal.

3-18. FLAT PERFORATED TERMINAL CONNEC-
TION. Figure 3-25 illustrates typical parts utilizing flat perfo-
rated terminals. Wires are attached to perforated terminals
using a 180 degree wrap. Figure 3-26 illustrates a 180 degree
wrap. Insulation clearance shall be measured from the end of
the terminal. Flat perforated terminals may be interconnected
using the continuous run method (figure 3-27).
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CLEARANCE
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INSULATION
CLEARANCE

SINGLE WIRE
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INSULATION
CLEARANCE

DOUBLE WIRE

Figure 3-20. Top Route Connection on Bifurcated
Terminal

3-19. GENERAL SOLDERING PROCEDURES. When-
ever practical connections shall be mechanically secure prior
to soldering. Soldering of a connection shall be accomplished
in such a manner as to aid the mechanical strength, increase
the electrical conductivity, and provide an airtight covering to
prevent corrosion from developing between the wire and the
terminal. Activated flux-cored solders (acid) and activated lig-
uid fluxes (or paste fluxes) shall not be used unless specifi-
cally directed.

a. Solder Connection Criteria. The criteria for a properly
completed solder connection are illustrated in figure
3-28. Note that wire contacts the terminal and that con-
tour of wire is visible under a thin solder coating. Also
note that solder forms a

SPACING EQUAL TO
THICKNESS OF BOTH —
INSULATIONS —

\

|_«} INSULATION
CLEARANCE

TERMINAL ——

Figure 3-21. Side Route Connection on Bifurcated
Terminal

concave fillet on each side of wire and that the fillet
blends into terminal surface in a smooth continuous
feathered edge. When the wire is insufficiently cleaned,
or insufficiently heated, an incorrect solder connection
will result (figure 3-28). Note that solder does not cover
wire, but instead, terminates in small convex fillets on
each side of the wire. When a terminal is insufficiently
cleaned or heated an incorrect solder connection will
result

3-13
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(figure 3-28). Note that the solder fillet does not spread will put sufficient tension on the wire to keep it from
into a smooth blend (wetted) with the terminal surface moving without damaging the insulation should be used.

on each side of the wire.

INSULATION INSULATION
CLEARANCE CLEARANCE
SINGLE WIRE DOUBLE WIRE

Figure 3-22. Bifurcated Terminal Showing Wire Fill Figure 3-24. Hook Terminal Connections

INDIVIDUAL CONNECTION

CONTINUOUS RUN, METHOD 1

Figure 3-25. Typical Parts Using Flat Perforated

DN DN TN Terminals
NEZANGZAN ¥

CONTINUOUS RUN, METHOD 2 @:D

Figure 3-23. Interconnecting Bifurcated Terminals

b. Lead Support. Properly support the wire and terminal
during soldering. This will prevent joint fracturing. The
wire and terminal must be supported during joint forma-
tion until the joint has solidified. On a single terminal
this can be done in a vise with an adapter (figure 3-29).
If the terminal is mounted in a chassis, an alternate

method can be used (figure 3-30). Any means which Figure 3-26. Correct Wrap for Flat Perforated Terminal

3-14



Downloaded from http://www.everyspec.com

MuE)

8

) {2 {2 {

Y YN em%
&~ @\/

Figure 3-27. Interconnecting Flat Perforated Terminals

ACCEPTABLE

Figure 3-28. Cross Section of Acceptable Solder
Connection

c. Heat Sinking. Whenever insulated wire is soldered to a
terminal, use a heat sink to prevent insulation damage.

Figure 3-29. Lead Support

Figure 3-31. Deleted

TO 00-25-234

BENCH LIGHT

ALLIGATOR CLIP ’/‘

RUBBER BAND ——»

WIRE

ALLIGATOR CLIP
VINYL COVERING

HOOK TERMINAL ———™

Figure 3-30. Substitute Lead Support

Heat sinks must be free of burrs and rough edges. The
heat sink must not touch either the terminal or the insu-
lation. Keep the heat sink applied until the joint has
cooled sufficiently. When removing the heat sink, do not
move it along the wire as this may scrape or notch the
conductor's strands.

Isopropyl alcohol and aliphatic naphtha are flamma-
ble and toxic to eyes, skin, and respiratory tract.
Avoid skin and eye contact. Good general ventilation
is normally adequate. Keep away from open flames
or other sources of ignition.

d. Soldering Operation. Wires and part leads shall be
attached to terminals and supported so that there is no
movement during the soldering operation and cooling.
Connect thermal shunts between heat-sensitive parts and
the connection to be soldered. Clean the connection with
solvent (paragraph 3-5b). If solid wire solder is to be
used,

Change 26 3-15



Downloaded from http://www.everyspec.com

TO 00-25-234

apply ANSI-J-STD-004 flux to the connection. Maintain
a clean well tinned soldering iron tip during soldering
operation.

NOTE

Do not use any more solder than necessary. The core
size and wire size of the solder should be the mini-
mum required to complete a satisfactory connection
or joint.

(1)

)

©)

3-16

Apply the cleaned (dry) working surface of a heated
soldering tip to the connection in such a manner as
to transfer optimum heat, by means of a heat bridge,
to the surfaces being soldered. When the surfaces of
the connection reach a temperature sufficient to melt
solder, apply a proper amount of solder directly to
the connection. Do not melt the solder on the solder-
ing tip and then allow the solder to flow onto the
connection. Maintain contact of soldering tip with
connection until all flux is boiled out and solder has
completely wetted (fused in a smooth continuous
blend) with the wire and terminal surfaces. Do not
overheat the connection.

The connection shall not be subjected to stress at any
time during the cooling and solidification of the sol-
der. Disturbing the finished work will result in a
mechanically weak joint, that has a high electrical
resistance. No liquid shall be used to cool a soldered
connection. Allow solder joints to cool naturally at
room temperature.

The soldering operation for hollow cylindrical termi-
nals (solder cups) and connector pins differ from the
soldering operation described for other types of ter-
minals. Figure 3-32 illustrates wire placement and
insulation clearance in 1 a solder cup terminal. The
solder cup terminal or connector pin is heated prior
to insertion of tinned wire and a small amount of
solder melted inside the terminal. Solder cup termi-
nals shall contain a sufficient amount of solder to
completely fill the cup when solder is melted and a
tinned wire is fully inserted in the cup. Maintain

Change 26

contact of soldering tip with terminal until all flux is
boiled out and solder fuses smoothly into the con-
ductor and terminal surfaces.

INSULATION
CLEARANCE
POINT OF / |

ENTRY

WIRE SHALL —|
BOTTOM IN CUP

Figure 3-32. Wire Placement in Solder Cup Terminal

(4) A medium-stiff bristle brush dipped in solvent (para-
graph 3-5b) shall be used to remove all flux and
impurities from soldered connection following sol-
der solidification.

Solder Connection Inspection. Inspect each soldered
connection after cleaning. Acceptable solder connec-
tions shall have a shiny, bright appearance with no pits
or holes, a good concave fillet between the wire and the
terminal and no excess solder. In all applications, except
solder cups and connector pins, the contour of the wire
shall be visible and the end of the wire shall not extend
beyond terminal dimensions. In solder cup applications,
contour of the wire shall be visible from the insulation
termination to point of entry into the cup.
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Figures 3-33 through 3-40 illustrate typical acceptable and
unacceptable solder connections for various types of terminals
and are to be used as visual workmanship standards. A magni-
fying glass not exceeding 7X may be used for inspection.
Table 3-2 lists soldering defects to be checked for.

Table 3-2. Soldering Defects

Charred insulation.
Melted insulation.
Other damage to insulation
Insulation gap too long.
Insulation gap too short.
Uneven insulation gap.
Insufficient solder.
Excess solder.

Spilled solder.

Pits in solder.

Holes in solder.
Scratches in solder.

Points and/or bumps in sol-
der.

Foreign material in solder.
No fillet.

Weak fillet
Dewetting.

Cold solder joint.
Rosin joint.
Disturbed joint.
Fractured joint.

Cut strands.

Nicked strands.

Scraped lead.

Strands twisted excessively.
Birdcaged strands.
Excessive lead length.
Insufficient lead length.
Lead improperly formed.
Leads misplaced.

Bare copper on cut end of lead.
Bare copper along lead.
Flux on joint.

Flux on components.

DAMAGED ISULATION INSUFFICIENT SOLDER

)

g
&

Bare copper or base material on

terminal.

Solder splattered on compo-

nents.

Dirt, etc. EXCESS SOLDER INSUFFICIENT

Loose lead. INSULATION CLEARANCE

Strands misplaced at cut end.
Damaged terminal.
Not shiny, dull luster.

Stress lines in solder.
Excessive wicking.

CLEAN TURRET TERMINAL BEFORE
AND AFTER SOLDER OPERATION

NO
EXPOSED
COPPER

EXCESSIVE

GOOD SOLDER FLOW INSULATION CLEARANCE
THROUGHOUT  TERMINAL
BASE AREA

OUTLINE OF WIRE
DISCERNIBLE

SOLDER FROM PRETINNED

Figure 3-33. Acceptable Turret Terminal Solder
Connections

Figure 3-34

. Unacceptable Turret Terminal Solder
Connection

Change 28 3-17
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SOLDER FORM
PRETINNED WIRE

GOOD FILLET

NO
EXPOSED
COPPER

SOLDER ON
WIRE BUT
OUTLINE OF WIRE
DISCERNABLE

CLEAN BIFURCATED
TERMINAL BEFORE

AND AFTER SOLDER
OPERATION

Figure 3-35. Acceptable Bifurcated Terminal Solder
Connection

3-20. SOLDERING ON PRINTED CIRCUIT BOARDS.
The preparation and precautions prescribed for soldering con-
ventionally wired equipment apply to soldering printed circuit
boards. However due to delicate nature of the metal foil wiring
pattern-to-pattern bonding, and increased heat sensitivity of
miniaturized parts, additional cautions are necessary.

a. GENERAL REQUIREMENTS. Observe the following
general precautions when soldering printed circuit con-
nections.

(1) Use solder with small diameter (1/32 inch maxi-
mum) and low melting temperature to reduce
amount of heating required for soldering operation.

(2) Solder using temperature controllable soldering sta-
tion. Set to a level which will allow an more accept-
able solder connection to be made in a maximum of
5 seconds.

3-18 Change 7

EXCESS SOLDER

DAMAGED INSULATION

y
)
;(/ )
EXCESSIVE
INSULATION CLEARANCE

INSUFFICIENT
INSULATION CLEARANCE

Figure 3-36. Unacceptable Bifurcated Terminal Solder

©)

(4)

Q)

(6)

Connection

Use grounded tip, electrically-isolated, "spike free"
soldering equipment to prevent damage to solid state
devices.

Use enough thermal shunts (heat sinks) to suffi-
ciently protect heat-sensitive components.

Total time of heat application shall not exceed time
required to melt solder and provide proper wetting
(fusion) of solder with terminal pad and component
lead. When making solder connection, apply mini-
mum heat required to produce satisfactory solder
connections.

If difficulty is experienced in soldering a connec-
tions, halt operation and allow connection to cool
completely before attempting to resolder.
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NO
EXPOSED COPPER

OUTLINE OF
WIRE
DISCERNABLE

SOLDER FROM
PRETINNED WIRE

WIRE WRAP

SOLDER FILLET

CLEAN HOOK TERMINAL BEFORE
AND AFTER SOLDER OPERATION

Figure 3-37. Acceptable Hook Terminal Solder

O

(8)

©)

Connection

Fluxing may be done by any suitable method. Liquid
or core type flux may be used. If liquid flux is used,
it shall be applied only to area to be soldered.

Remove flux and flux residues from solder connec-
tions, using solvent (paragraph 3-5b) within 90 min-
utes after completed connection has cooled i.e.,
immediately prior to applying conformal coating.
Cleanliness must meet requirements of MIL-C-
28809 prior to coating.

After cleaning, contact between bare hands and sur-
faces to be soldered shall not be permitted. Parts to
be soldered, when not being processed, shall be
stored in such a manner so as to maintain their clean-
liness. The surfaces to be soldered shall not be
allowed to contact material other than teflon, nylon,
polyethylene, vinyl, or other non-contaminating or
non-abrasive material during storage.

(10) When coating is being melted, use additional venti-

lation.

TO 00-25-234
A B
\\? %
EXCESS SOLDER INSUFFICIENT
SOLDER
C D
X
]
SOLDER SPILL DAMAGED
INSULATION

Figure 3-38. Unacceptable Hook Terminal Solder

Connections

b. Plated-Through Holes.

@

o)

Interconnect plate-through holes only when required
by manufacturer's specifications (figure 3-41). Leads
shall extend through the PCB a minimum of one lead
diameter and a maximum of two lead diameters.

Use the following technique for component solder-
ing:

(@) Clean surfaces to be soldered by scrubbing with a
natural bristled brushed and solvent (paragraph
3-5h).

(b) Coat soldering iron tip with flux cored solder.

(c) Wipe tip on a water moistened cellulose sponge
prior to use.

Change 26 3-19
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SOLDER FROM
PRETINNED
LEAD

COUNTOURS OF
WIRE
DISCERNABLE

SOLDER FILLET
CONCAVE ANGLE
NOT CONVEX

«— FILLET FROM
ALL SIDES OF
THE SOLDER
cup

SLIGHT
PROTRUSION

IS ACCEPTABLE
AT WEEP HOLE \

Figure 3-39. Acceptable Solder Cup Terminal
Connections
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EXCESS
SOLDER

EXCESS
INSULATION
GAP, NOT TO
BOTTOM OF
cup

NO

FILLET

Figure 3-40. Unacceptable Solder Cup Terminal

éj—

Connections

COMPONENT

LEAD
SOLDER

[

Sa

SOLDER

1-2 LEAD DIAMETER

Figure 3-41. Plated-Through Hole Solder Connection

(d)

(€)

()

()]

(h)

(i)

Apply tinned soldering iron tip to surface to be
soldered within 6 seconds of wiping tip. This pre-
vents oxidation of tip.

Add solder until solder penetrates through plated
hole and adheres to surface of hole, terminal pad,
and component lead on both sides of module.

Remove solder wire and soldering iron from sol-
dered surfaces as soon as joint is made, or within
5 seconds after application.

Maintain solder joint in motionless state until sol-
der solidifies, or for at least 5 seconds after
removal of soldering iron tip.

Remove excess solder by applying flux and
reheating with a hot, dry soldering iron tip.

Inspect solder joints under a microscope having
magnification up to 7X, as follows:
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Solder must coat only part of leads, board cir-
cuitry, and joint surfaces, i.e., contour of lead
end must be visible in the solder joint.

N

Solder must penetrate though hole and must
wet surface of hole, terminal pad, and lead on
both sides of board.

lw

Solder must fill plated through-hole and must
not exceed 25 percent of board thickness when
viewed from board edge.

(j) Clean soldered surface; if defects are present
resolder joint.

c. Acceptable Solder Connections. Characteristics of a sat-
isfactory solder connection are as follows:

(1) Contour of part lead is visible.

(2) Concave fillet is formed between part lead and ter-
minal pad.

(3) Concave fillet blends into completely wetted (solder
fused smoothly into all portions) terminal pad.

(4) Solder will be smooth and shiny and have no voids
or gaps.

(5) Rosin residue from heated flux shall be light amber
to medium brown color (prior to cleaning since rosin
residue shall be removed when connection is com-
pletely cooled).

d. Unacceptable Solder Connections. Figure 3-42 illus-
trates unsatisfactory solder connections resulting from
improper preparation of part leads. Figure 3-42 also
illustrates pitting and dewetting of solder connections
due to improper terminal pad cleaning or improper
application of flux. Figure 3-42 illustrates the results of
excess and insufficient solder and crystallized solder
and delaminated metal foil due to excessive heat. Figure
3-42 also illustrates a fractured connection, due to
movement during solder solidification, and flux residue,
due to improper cleaning. Rework all unsatisfactory sol-
der connections in accordance with paragraph 3-23.

3-21. MICROELECTRONICS SOLDERING PROCE-
DURES. Microcircuit packages are small and of relatively
low mass; hence, they are susceptible to thermal damages as
are transistors, diodes, and other solid state devices. Special
soldering techniques are required. All personnel must be certi-
fied to Air Force standards in microcircuitry repair.

TO 00-25-234

Types of Microcircuits. Microcircuits are provided in
three basic packaging formats: modules, glass-to-metal
packages, and flat packs.
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Figure 3-42. Unacceptable Lead Termination Solder
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(1) Modules (figure 3-43) may contain both integrated
circuits and discrete devices and are potted or her-
metically sealed in non-standard package sizes.

(2) Glass-to-metal packages (figure 3-44) are usually
single or multichip integrated circuits hermetically
sealed in a transistor-type can. These are the D,T,K
and L series of packages.

(3) Flat pack microcircuits (figure 3-45) come in two
basic configurations: standup or dual inline package
(DIP) and flat-lead package. There are many varia-
tions on these packaging formats.

b. Microcircuit Module Soldering Technigue. U