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APPENDIX B /ASSEMBLY WELDING AND BONDING PROCEDURES

This appendix contains the welding and bonding procedures used in fabri-

cation of the 3KSES panel and element structural test assemblies. The

welding procedures were developed generally in accordance with the re-

quirements f or development of weld procedures for 3KSES production welds.

The adhesive bonding procedures were designed for use without special

jigs or fixtures in order to provide a procedure suitable for use as an

in-service repair by operating personnel.
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Fillet Weld Procedures for Structural Test Program.

Weld Gas
Metal Thickness Weld Passes Welding Arc Direct Arc Flow

Position Per Electrode Equip. Travel Current Voltage Shielding Rate
Plate Web (1) Fillet Diameter (2) (IPM) (Amps) (Volts) Gas (CFH)

.160 .160 H 1 .047 M 53-55 215-245 21-23 Argon 25-35

.160 .160 V -L .047 -.31-33 150-180 19-21 Argon 25-35

.160 .160 (3)  V 1 .047 M 27-29 150-180 19-21 Argon 25-35

.160 .160-.20C H 1 .047 S/A NA 170-200 22-24 Argon 40-45

.180 .180 H 1 .047 M 48:50 225-245 22-24 Argon 25-35

.200 .200-.375 H 1 .063 M 43-45 250-280 22-24 Argon 25-35

.200 .250 H 1 .047 S/A NA 190-220 23-25 Argon 40-45

.200 .281 H 1 .047 S/A NA 195-225 24-26 Argon 40-45

.250 .250 H 1 .047 S/A NA 200-230 23-25 Argon 40-45

.250 .250 V 1 .047 S/A NA 165-195 23-25 Argon 40-50

.250 .281 V 1 .047 S/A NA 180-210 23-25 Argon 40-50

.250 .281-.313 H 1 .063 M 31-33 260-280 24-26 Argon 25-35

.281 .281 V 1 .063 M 17-19 180-210 22-24 Argon 25-35
.281 (3  H 1 .063 24-26 305-330 27-29 Argon 25-35
.313 .313 H 1 .063 M 24-26 305-325 27-29 Argon 25-35
.313 .313 V 1 .063 M 17-19 200-230 24-26 Argon 25-35

.313 .313 V 1 .063 M 17-19 200-230 24-26 Argon 25-35
.344 .375 H 1 .063 S/A NA 255-285 25-27 Argon 25-35

.344 .375 H 1 .063 M 17-19 290-320 28-30 Argon 25-35

.500 .250 H 1 .047 S/A NA 220-250 25-27' Argon 40-50

.500 .344 H 1 .063 S/A NA 235-265 25-27 Argon 40-50

.750 .750 H 2 .063 M 18-20 340-370 29-31 rArRon (60 40-50
.063 S/A NA 295-325 29-31 LHelium,40 40-50

NOTES: 1. H-Horizontal; V-Vertical

2. M-Machine (WigglerTM); S/A-Semi-automatic

3. Full Penetration Tee Joints

4. First pass on each side with Machine (WigglerTM); Remaining
Passes with Semi-Automatic equipment.
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ADHESIVE BONDING PROCEDURES
FOR WELD REINFORCEMENT LAMINATED DOUBLERS
ON FABRICATION ASSY TT802024-57
(TEST SPECIMENS TT802022-205-Fl, -F2, & -F3)

References: a) RMI Drawing TT802024

b) RMI Drawing TT802022

c) RMI Manufacturing Plan for Comp. No. TT802024-57

The procedures outlined below have been established for use in preparing and

adhesive bonding doubler laminations over designated weld joints in Assy.

No. TT802024-57. Two separate procedures and bond systems have been defined

with specific application requirements in order to acquire comparative data.

The procedures outlined below supercede flag notes 25 and 26 on the reference

(a) drawing. Accomplishment of these procedures also fulfills the

requirements of Steps 600 and 610 of the reference (c) planning package.

PROCEDURE FOR ASSY TT802022-205-Fl and -F2

1) Accumulate weld assemblies identified "022-205-Fl" and "022-205

-F2" plus 8 each doubler details TT802024-151 and -153 plus 2

each doubler details TT802024-155, -157 and -159.

2) Process clean weld assemblies and details of Step 1 per attached

Procedure SVBP-O1.

3) Apply Hysol primer EA-9203 per attached Procedure SVBP-02 to all

surfaces to be bonded.

4) Apply Hysol adhesive EA-9309.1 and bond doubler laminates in

positions designated by reference (a) using attached Procedure

SVBP-03.
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PROCEDURE FOR ASSY TT802022-205-F3

1) Accumulate weld assembly identified 022-205-F3 plus 4 each dou-

bier details TT.802024-1l and -153 plus 1 each doubler details

TT802024-l55, -157 and -159.

2) Process claan weld assembly and details of Step 1 per attached

Procedure SVBP-Ol.

3) Apply American Canamid/Bloomingdale primer BR-127 per attached

Procedure SVBP-04 to all.surfaces to be bonded.

4) Apply Hysol adhesive EA-9314 and bond doubler laminates in posi-

tions designated by reference (a) using attached Procedure SVBP

-05.

5) Sign and date steps 600,610, and 620 of reference (c) attached

to certify completion of specified tasks.

Attachments: Procedures SVBP-01 through SVBP-05.
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PROCEDURE SVBP-O1

PROCESS CLEANING FOR ADHESIVE BONDING 5456 ALLMINMM ALLOY

CAUTION: Use appropriate precautions in pceparing and applying the

hazardous che.ical solutions required in this cleaning process.

NOTE: All process cleaned parts prepared for adhesive bonding must be

handled with clean white gloves only. Handling bond faying surfaces

must be kept to an absolute minimum.

1) Degrease all surfaces of details and entire sides of large assemblies

on which bonding will be performed. Degrease using clean white cotton

rags or cheesecloth thoroughly dampened with aliphatic naptha. Wipe

surfaces completely dry with clean cloths.

2) Using "Scotch-Brite" pads and water, thoroughly abrade surface areas

to be bonded until all oxides and discolorations have been removed.

Abraded areas should extend approximately 3/4 inch beyond periphery

of bond faying surfaces.

3) Hand wipe abraded surfaces with clean cheesecloth saturated with

alkaline cleaner (GMC 528 or equivalent) to remove abrasive materials

and fingerprint contamination. If alkaline cleaner is not available,

aliphatic naptha may be substituted. After using aliphatic naptha,

wipe surfaces completely dry with clean cloths.

4) Spray rinse with room temperature demineralized water to remove all

cleaner residue. Inspect for water break-free surfaces at areas to

be bonded. (A water break-free surface maintains a continuous

demineralized water film on a vertical surface for at least 15 seconds.)

Areas to be bonded that do not exhibit the water break-free surface

require reprocessing. Although a spray rinse is preferred, hand

wiping using cheesecloth thoroughly saturated with demineralized

water is an acceptable alternate rinse method. The water break-free

surface must still be achieved if hand wiping is employed. Remove
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PROCEDURE SVBP-O1 (Continued)

excess water by wiping with clean cloths.

5) Acid etch each area tz be bondud by applying a coating of the fol-

lowing paste:

a) Demineralized water 350 grams

b) Sulphuric, acid 125 grams

c) Sodium dichromate 35 grams

d) Barium sulphate. 750 grams

Allow paste to remain in place 20 minutes. At the end of this period,

remove paste by wiping. Before any residual paste can dry, thoroughly

rinse entire parc in the manner described in step (4) above to remove

all residue.

6) Dry cleaned parts completely in air or oven (150°F maximum temperature).

7) Protect cleaned parts from contamination prior to the application of

adhesive primer by wrapping parts or suitably covering cleaned surfaces

with clean Kraft paper.

NOE: Adhesive primer must be applied to cleaned bond area surfaces within

3 hours after cleaning.

B-460
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PROCEDURE SVBP-02

EA-9203 PRIMER APPLICATION

(See manufacturer's instruction sheets for additional information and

cautions.)

1) Apply primer to designated part bond areas within 3 hours after parts

have been cleane. - -

2) Handle all cleaned parts-prepared for bonding with clean.white cotton

gloves only. Handling of bond area faying surfaces must be kept to an

absolute minimum.

3) Use EA-9203 primer as supplied. Apply thin coating of primer by

spraying or brushing to each faying surface to be bonded. Apply primer

only sufficient to wet the adherend surface.

4) Before primer cures, remove any excess by wiping with a clean cloth

saturated with denatured alcohol.

5) Dry primer coated surfaces a minimum of one hour at 750F.

6) Protect primed parts from contamination prior to bonding by wrapping

parts or suitably covering primed surfaces with clean Kraft paper.

0
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PROCEDURE SVBP-03

EA-9309.1 ADHESIVE BONDING

(See manufacturer's instructions fo: additional information and cautions.)

1) Handle all primer-coated parts preparatory to and during bonding with

clean white cotton gloves only to protect bond faying surfaces from

contamination and-to minimize staining of the hands. Handling of bond

faying surfaces must be kept to an absolute minimum.

2) Using clean cheesecloth, double solvent wipe each primed bond faying

surface with aliphatic naptha. Remove residual solvent by wiping with

clean dry cheesecloth, and allow surface to thoroughly dry. Fan forced

air may be used if necessary to accelerate the drying process.

3) Combine adhesive components -100 parts A with 20 parts B by weight -

and mix thoroughly. Small quantities of Cab-O-Sil (10 percent maximum

by volume) may be added to adhesive during mixing to increase viscosity

for ease of handling. Pot life for a one pound mass of mixed adhesive

at 75°F is approximately 30 minutes.

4) Spread a thin layer of mixed adhesive on each surface to be bonded

using a spatula or knife-type spreader. Apply sufficient adhesive to

thoroughly fill any gaps and form a void-free bond line when parts are

assembled. Assemble parts in a manner to avoid entrapment of air

pockets within the bond line. Apply pressure (2 to 10 psig) by means

of clamps, weights or vacuum to establish and maintain intimate contact

until adhesive has cured. Ascertain that parts remain in correct

position and alignment after pressure has been applied.

5) After bond pressure is applied, remove excess uncured adhesive by

scraping and/or wiping with a clean cloth lightly saturated with

denatured alcohol. Do not use more alcohol than absolutely necessary.

Adhesive expelled from the bond line and/or extending Tcre than 1/2

inch beyond the edge of the bonded detail is considered excess.
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PROCEDURE SVBP-03 (Continued)

6) Cure adhesive under fu4ll bond pressure for a minimum of 24 hours

at a room temnperature of 75 CF or higher before handling. Parts

may be carefully handled after this initial cure period, but full

cure requires 7 days at room temperatures of 75 0For higher.
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PROCEDURE SVBP-04

BR-127 PRIMER APPLICATION

(See manufacturer's instruction sheets for additional information.)

NOTE: BR-127 Primer is stcred at 0 F or below. Primer removed from the

freezer and alowed to warm cannot be returned to the freezer.

Primer not used within 96 hours after removal from freezer must

be discarded.

1) Apply primer to designated part bond areas within 3 hours after parts

have been cleaned.

2) Handle all cleaned parts prepared for bonding with clean white cotton

gloves only. Handling of bond area faying surfaces must be kept to

an absolute minimum.

3) Mark date and time on primer container when removed from freezer.

Allow primer material to 'arm to room temperature prior to opening

container. Thoroughly mx primer before application and frequently

agitate primer during appiication since rapid settling occurs.

4) Apply BR-127 primer to each faying surface to be bonded. Apply by

spray or brush coating to produce a dry primer coating thickness be-

tween 0.0001 and 0.0005 inch.

5) Cure primer by air drying at least 60 minutes at ambient temperature

(65°F or higher) followed by exposure to heat with a minimum time of

30 minutes at a part temperature of 1600 + 150F. To test for full

cure, solvent wipe primer with acetone; wiper discoloration indicates

incomplete cure.

6) Protect primed parts from contamination prior to bonding by wrapping

parts or suitably covering primed bond surfaces with clean Kraft paper.
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PROCEDURE SVBP-05

EA-9314 ADHESIVE BONDING

(See manufacturer's instructbin sheets for additional information and

cautions.)

NOTE: EA-9314 adhesive, when mixed, is very thixotropic and will not

sag or slump oti vertical-surfaces:

CAUTION: EA-9314 adhesive c6ntains. asbestos fibers. Suitable breathing

protection must be worn when grinding or sanding cured adhesive.

1) Handle all primer-coated parts preparatory to and during bonding

with clean white cotton gloves only to protect bond faying surfaces

from contamination and to minimize staining of the hands. Handling

of bond faying surfaces must be kept to an absolute minimum.

2) Using clean cheesecloth, double solvent wipe each primed bond faying

surface with aliphatic naptha. Remove any residual solvent by wiping

with clean dry cheesecloth, and allow surface to thoroughly dry. Fan

forced air may be used if necessary to accelerate the drying process.

3) Combine adhesive components - 2 parts A with 1 part B by weight or 3

parts A with 1 part B by volume - and mix thoroughly. Pot life for a

one pound mass of mixed adhesive at 750F is approximately 40 minutes.

4) Spread a thin layer of mixed adhesive on each surface to be bonded

using a spatula or knife-type spreader. Apply sufficient adhesive

to thoroughly fill any gaps and form a void-free bond line when parts

are assembled. Assemble parts in a manner to avoid entrapment of

airpockets within the bond line. Apply pressure (2 to 15 psig) by means

of clamps, weights, or vacuum to establish and maintain intimate con-

tact until adhesive has cured. Ascertain that parts remain in correct

position and alignment after pressure has been applied.
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PROCEDURE SVBP-05 (Continued)

5) After bond pressure is applied, remove excess uncured adhesive by

scraping and/or wipirg with a clean cloth lightly saturated with

denatured alcohol. Do not use more alcohol than absolutely necessary.

Adhesive expelled frz. the bond line and/or extending more than 1/2

inch beyond the edge of the bonded detail is considered excess.

6) Cure adhesive under full bond p7essure for a minimum of 36 hours at

a room temperature between 650 and 85 F before handling.
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I / STATIC TEST DATA

This section contains various detailed data pertinent to the welded

plate coupon static tensile tests.

1.1 SPECIMEN DIMENSIONS

Specimen pretest measurement locations and the actual test section

dimensions for each static test specimen are presented in Figure C-i and

Table C-1, respectively.

B
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t2 t

*3 V2 1

(a) Transverse Butt Joint Specimen

(b) Transverse Cruciform Joint Specimen

Figure C-1. Welded Plate Specimen Pretest Measurement Locations
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Table C-1. Welded Plate Specimen Pretest Measurements (Sheet I of 3)

(All dimensions in inches)

SPECIMEN SPScw.&u 41 4
TYPE _u__.____ ta • W2 1 O3 1 SET0 F

Butt Jt. O-3-Y _ _ .Ir .

-B3-2 A 7L, . ,.IA4 . . ..

-7- I i. .' " " _+ . _ . . o I
Ali2 __ -1 1 ~ z L - CPOS-j_

_ _ . - . , _.o LI ,. I_ °+

-_,-_._ _ ,-_ , __ ,. L5 ., i,..2 _ _ K

-2_-3 ._.__ L., . l 9. .Ld I I

,0-T i 7 ,. .

"33'1 ._ ,'.30 1..: -M I I, -+ ,.07o) +- FL O .- I I

Butt2 it.-I /. -- 1 _ ~

NOTE: Rfrn Fiur C-irn iA

fo -eseen locaons. Offsetx+z_ A

-47-17

i ' -.5-3 .,g+ I. I, s l.° .o I

NOTE: Reference Figure C-1
for measurement locations. / --Offset A

offset B
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Table C-i. Welded Plate Specimen Pretest Measurements (Sheet 2 of 3)

(All dimensions in inches)

SPECIMEN SPECI.AEMi i t I
TYPE IJM-E L, I t

Butt it. OI~o-127-1 T-~ ~ T-
I.33 o, -1 ,.. .i 1. 5 1.- . L t. , .o

Butt J . I -1 S '- , 1,3 o - 1 1 _,_ - _ _ _ _

Cruciform Jt. -ZO'-' .I r;,- ARC, ,. _ _ _

I___ -20<-2 ,+ .,.i" l7 I ,.0 ,.___--__
I -20S-I .0+5g, -,_ , __

________ ,~ ~ L• I 1~Q.

_20S-3 . . 4 5.., __I

_ -209-3 .o .1,o 7 , 1 . , , 5 , ,o +

Cruciform Jt. -209-3 . .. , ,± ,a ,, I
Butt Jt. -3o- . . I,____ b . _.___ I

I_ _ - - .!,-301-2 I I

-3 0 3 -3 Ji t A i I r - C A+ I . D -o U E. .=
.30S-__104 1-C504. -,a ______I _ _

-0 -z--

__ t_ __ 13 _ ~ _ K

for measurement locations. / Offset A
__ _ 30- 1 i.Z. I

O ffset B
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Table C-I. Welded Plate Specimen Pretest Measurements (Sheet 3 of 3)

(All dimensions in inches)

SPECIMEN VI IMEU
TYPE Nul E2 311 W2 $OFFSET

Butt Jt.

_. 
.. . .

-3Z7-L .- 1

,.__ _ * Iq I.1 , ___ I.L -oiL .. I _..__!

-329?-/ '" /
Butt Jt. - z - ,'3 .5q "rpp-o .' i Sd

NOTE: Reference Figure C-1 for measurement locations.

Ll!

4
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1.2 TEST DATA SHEETS

Copies of the test laboratory data sheets summarizing the recorded data

for all welded plate specimen static tensile tests are provided on the

following five pages. Minor additions and deletions have been made

where necessary for clarification.
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fp STATIC TENSIDN PLATE/SHEETJ

BASE MATL. 5-46A!

iP GRAIN DIRECTIOj

SPECIMEN IF YIELD ULTfMAT9 . YO-,
940 (,'4 "'ILOA - LOAD - GL.-. - O

_;P__;_ _..S T

t1. 1.-2 ::q _! 10I 10 !2 L
L.M~j. ___" 1_ ____ _C__ n n 53, '

-nme'l 47AR 1.Ve J-24 .

z L ,nL&~S -9. d 1. C- rh cr4'4!

_31444 ~2J 422 ?C / / k2L E L

-A_ Aa j;W,;'J. X Esa .L2Z ,

TESTED BY: D/w ~ ,'j. ATE:]

Pon. 14O0 341.2 a

4Data for specimens no. 016-9-3 and 016-9-4 shown on next page.
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