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EVALUATION OF BRAZING ALLOYS FOR THE FABRICATION OF
T INCONEL, 718 AONEYCOHD SANDWICH PIRELS

»

ABSTRACT

A nickel base struotursl alloy, Inconel 718, has been considered for
use in the fabrication of honeycomb structures capables of sustained opera-
tion at slevated temperatures. Four gold-containing brase slloys wers sal-
ected for compatibility testing with Inconel 718 base metal.

From the results of these tests Premabrase 128 and Premabrsze 130
braze alloys appeared to be suitable for honeycomb structure brazing with
Inconel 718 as base metal. No evidencc was found to indicate that either
of these braze alloys are susceptible to crevice corrosion. 7The Klcoro and
Incuro 20 braze alloys wsre eliminated from tusting because of inferior
wettabllity and flow characteristics.
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1. INTRODUCTION

Brased honeycomb constructivn can be highly eflicient in the production
of thin sirfoll or control surface panels capable of withstanding the effects
of high tempsrature operation. Inconel 718 has come under consideration «s &
bese metal alloy for this type of structure, but little data concerning the com-
patis’1ity of Inconel 718 and commercial brase slloys is available. Four gold-
containing “rase alloys were selscted for stucdy as poassible Inconel 718 honoy-
comb brasing materials.

Wettability, lap shear, crevice corroaion, and edgewise compression
tests were conducted in a btrass alloy evaluation rrogram by the McDoanell
84-actures laboratory during the period 12 June through 27 Noveamber 1962.

2. DEICRIPTION OF TEST ARTICLES
2.1 Base Metal

Annealed Inconsl 718 sheet atock (0.012, 0.025, and 0.043-inch thick),
and honeycomdb core (0.002-inch ribbon and 0.25-inch cell size) were Surnished
for spscimen fabrication.

The chemical composition of Incunel 718, in percent, is tabulated belom:

Ni - 5000'55-0 C - 0010 IBRX o
Cr - 17.0-21.0 84 ~ 0.75 max.
Cb+Ta - L.5- 5.75 Mn - 0.50 max.
Mo - 2.8- 3.3 S - 0.03 max.
A - 0,2-1.0 Cu - 0,75 max.
T™L - CJA-1.3 Ye ~ balance

2.2 PBrase Alloys

The four gold-containing braze alloys were in the form of 0.001 or
0.002 inch thick foils. Their chemical compositions ana temperature charscter-
istics are listed below:

Premab=ase 128 Premabraze 130 Nicoro Incuro 20

£ Au ke 82 35 20
R+ 22 18 3

£ 0 62 78
L£Cr 6

£ In 2
Melt Point 1785¥ 27hCF 1832r 17877
Plow Point 18357 17LCF 1886F 1877r

3. TEST PROCEDURK
3.1 Wettar‘lity Tests

Bighty Inconel 718 test blanks, one square inch in ares, were sheared
Irom 0.025 inch thick shest, material. Severa) of these blanke wers clesned by
eech of the following procedures:
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3.1 Wwettability Tests (Continued)

Procedura A - Vapor dégrsused per P35 12010j
Alkaline cleaned per P3 12030;
Rinsed with tap water, and dried by forced alr.

Procedure B - Vapor degressed per PS 12010;
Pickled in 30 percent HNO3 - 2 percent HF eolution
(120F) for ten minutes;
Rinsed in tap water, and dried by fcrced air.

Procedure C - Vapor degreased per P3 12010;
Liquid honed per P3 120LS;
Rinsed in tap vater, and dried by forced air.

Procedure D - Vapor degrcased per PS 12010;
Alkaline cleaued per PS 12030;
Pickled ‘-, 30 percent HNO; -« 2 percent HF solution
(120F) for ten minutes;
Rinsed with tap water, and dried by forced air.

The specimens were handled with white zloves after cleaning and dur-
ing layup for brazing. The braze alloys were cleaned with trichlorethylene
immediately before application. The braze alloy foils were cut into 0.25~
inch squares which were stacked to a depth of 0.006 inch upon each Inconel
718 wettabllity test blank. Two specimens were prepared with each braze 21lloy
tested for each combination of cleaning procedure and brazing temperature.

The wettability specimens were brazed in a vacuum retort which was
evacuated to & pressure lower than one micron before heating. While this
vacuus was maintained, the epecimens were heated to brazing tempersture with
a graphite cloth heating element. After braszing, the specimens were cooled to
below 600F under vacuum, and then air cooled to room texperature. Test brazes
were conducted at the foliowing temperatures:

kraze Alloy Test Temperatures (°F)
Premabraze 128 2000, 2050
Premabraze 130 1800, 1900

Ricoro 1875, 1925, 200C
Incuro 20 1860, 1910, 2000

After measuressnt of the flow radius, the wettability specimsns were
aocunted for metallographic examination.

).2 lap Shear Tests

Inconel 718 shoet, 0.043 inch thick, was sheared into pieces 4.5 x 8
inches in area for lap shear brates. From the wettability test results,
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3.2 Llap 3hear Tests (Continued)

clewiiig procedure U was 58iscled for the preparation of the inconel 718
during this phase of the program. Also from the wettability test results,
the braze alloys selected for further evaluation were Premsbraze 128 and 130.

The lap shear panel parts were cleaned immediately befurc layup and
were handled with white gloves during layup. A 0.002-inch thick brasze alloy
foil strip was placod between two L.5 x 8-inch Inconel 718 pleces to form a
single panel measuring approximately 9 x 8 inches in area. A 3t overlap and
the minimum possible cicarance were maintained duriag layup and brazing.

The vacuum brazing procedure followed was similar to that of the
vottability test specimens, except that the time at temperature was shortensd
to three minutes. The Premabraze 128 lap shear panels were brazed at 2050F,
and the Premabraze 130 panels at 1900F. All lap shesr specimen panels were
cooled in the retort, under vacuum, to below 600F before air cooling to room
temperature.

After cooling, the specimens were aged by heating at 1325F for
eight hours, then furnace cooling at 100F/hr to 1150F, holding at this temp-
erature for eight hours, followed by air cooling to room temperature.

The lap shear panels were friction sawed into 0.75-inch strips
with the brazed joint perpendicular to the long axis and deburred to produce
specimens as shown in Figure 1 on page 15.

Lap shear specimens brazed with Premabraze 128 snd 130 were tested
at room temperature and at 1000F in & 60,000~pound Baldwin universal testing
machine. load wazs applied at a rate of 3000 lb/min until failure. The speci-
mens tested at 1000F were heatec to temperature in one minute with quartz
radiant lamp ba: :s, held at temperature for five minutes, and tested.

Three specimena joined with each braze alloy were exposed to a 20
percent salt spray solution at 9S5F for 100 hours per Federal Test Method
Standard 15la, Method 811.1. Three additior~l specimens joined with each
&lloy were submoryed in aerated water at room temperature for 100 hours.
After the exposure periods, the specimens were tested under tensica at room
temperature to determine whether any damape hac been sustained from crevice
corrosion.

3.3 Honeycomb Brazing Tests

Inconel 718 face gkins and cores were prepared for brazing two honey-
comb specimens with Premebreze 128 as braze alloy, and two with Premabrare 110.
The face skins, measuring 3.5 x 2.3 inches in length and width, vere shoared
from a 0,012-inch thick sheet, and the matching cores were cut from 0.6)-inch
materisl having a 0,002-iach foll thickness.

v
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3.3 Honeyccemr Brazing Tests (vontinued)

e cores and face skina werc cleaned sccording to Procedurs« D
described in section 3.1. The braze alloys were cleaned with trichlorethylene.
The parts were handled with white gloves cdurinyg layup. A single sheet of
0.002-inch thick braze elloy was lald between each fere skin and the core,
and the specimens sealea into vacuum envelopes for brazing.

After placing the brazing envelope and specimen in the retort, the
onvelope and retort were both evacuated to a pressure of less than one micron.
with this vacuum maintained upon the envelope, the retort was back filled to
provide a different!al pressure of approximately two psi on the envelope.
Brazing was conducted at 2050F with Premsbraze 128, and at 1900F with Pre-
mabraze 130 alloy. In each case, the specimens were held for three minutes
at brazing temperature and cooled to below 300F in the envelope under vacuum.

The honeycomb specimens were heat treated similarly to the lap shear
specimens, except that they were left in the brazing envelope and a2 contin-
uous flow of argon gas was malntained throughout the aging cycle.

After heat treatment, the honeycomb edgewise compression specimens
were machined to three inches in length and two inches in width. The two-
inch ends were ground to a parallelism within 0.001 inch/inch.

With parallel loading plates clamped lightly to the specimen ends,
compressive testing was conducted in a 60,000-pound Beldwin universal testing
machine. BEach specimen was loaded to failure at & rate of 1500 1lb/min. One
specimen brazed with each filler alloy was tested at room temperature and one
of each at 1000F. The elevated temperature test specimena were heated with
quartz radiant lamp banks and held at temperature for fifteen minutes prior
to tesging. The edgewise compression test setup is shown in Pigure 1k on
page 26.

i.emabraze 128 and Premabraze 130 wettability data is tabulated in
Tables 1 and 2 on pages 8 and 9. Photographs of all Prematrare 128 and
Premabraze 130 wettability specimens are¢ shown in Figures 2 tirough 5 on
pages 16 through 19, with representative specimens of Nicoro and Incuro 20
shown in Figures 6 and 7 on pages 20 and 21. Typical base metal-braze alloy
interfaces of Premabraze 128 and Premabraze 130 are shown in Figures 8 and 9
on page 22.

Shear strength data for lromebrzze 128 and Premabraze 130, &t rfoon
temperature and 1000F, is presented in Tables ) and L on pages 10 and 11

T Kt , v o3




12 July 1963 MCDONNELL

ontg 17, LOuss, MISSOUNS PAGE J
agvisen REPORT ALy
ALvIIRO

FINAL REPORT

L. TEST RESULTS (CONTINULL)

The room lemperatuwrs shear strensihs of Precomdraie 120 and Press-
braze 130, after crevice corrosicn tests, are tabulated in Tables S and 6
on pages 12 and 13.

Edgewise compresuion test data obtained by testing honavzomb specimens
brated with Premabraze 128 and with Premabraze 130 braze alloye is prevented
in Table 7 on page lh. Photographs of all failed compression opecimens aic
shown in Figures 10 and 11, on peges 23 and 2L;. Photomicrographs of typical
honeycomb-to-skln brazed joints are presenit.d Ln Figures 12 and 13 on page 25,

9. LISCUSSIUN OF TEST RESULTS

The limited quantity of golc-containing braze elloys available for
the wettability tests did not permit tho formation of a measurable contact
angle. Therefore, a standard wettability rating could not be computed. 3Brase
alloy selection for further testing wss, therefore, based upon the messured
flow radius. Extremely poor flow characteristics were exhibited by Nicoro
and Incuro 20 alloys, regardless of surface preparation or brarzing tempera-
ture (cee Figures 6 and 7 on pages 20 and 21 ). Further evaluation of these
two alloys was not conducted.

Both Premabraze filler alloys showed good flow characterisics, part-
icularly upon Inconel 718 surfaces prepared by cleaninyg procedures B or D, as
described in Section 3.1. Cleaning procedure D, requiring vapor degreasinz.
alkaline cleaning, HNO3 - HF pickling, tap water rinsing, and forced air dry-
ing was selected for preparation of Inconel 718 for brazing lap shear and
honeycomb specimens.

Eveluation of the lap shear test datsa in Tables 3 and L on pages 10
and 11, revealed that joints brazed with Premabraze 128 failed at higher
average shear stresses thar. dla those brazed with Premabrarze 130 (50,900 psi
versus 46,200 psi) when tested at room temperature. In icats conducted at
1000F, however, Premabraze 130 joints falled at an average shear stress of
32,500 psi and Premabraze 128 joints at 31,300 psi average.

The lap shear specimens subjected to salt epray and aerated water
exposure before room tempersture shear tests failec generally at shear siresses
higher than those developed Ly unuxposeda specimens. This probably was zaused
by variation in overlsp or jnint clearance.

Higher failing ecyewise compression stressecs were exhibited by the
honeycomb specimens brazed with Premabraze 1208 when tested at room tempora-
ture and at 1000F. A comparison of the test results is tabulated on the

following page.
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5. LU1SCUSSION OF TLST RESULTS (CONTINUEKD
Braze Alloy Failing Kdgewise Compression Stress (pei)
R.T. loo0r
Premabraze 128 167,600 142, 300
Premabrase 130 156,500 131,300

Visual exsmination of the brazad honeycomb specimens indicated that
Premabraze 120 tends to form larger fillets than does Premabrase 130.

6. CONCLUSION

Both Premabrase 120 and Premabraze 130 apposrea suitable for btrasing
Inconel 718. No evicence that either of these braze slloys applied to La-
conel 718 1s susceptible to crevice corrosion appsared in these test rcsults.
+1though the mechanical properties of structures brazed with Premadbraze 128
were necrly always higher than those of similar specimens brazed with Prema-
braze 120, the lower brazing temperature of Premabraze 130 may be prefersbdle
because of the thermal effects on the Inconel 718 base metal.

Nicoro and Incuro 20 braze test results inaicated that these alloys
are unsuitable for vacuum brasing Inconel 718.

wa:
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TABLE I - CREMBRAZE 128 WETTAEILITY DATA A
BRAZE | TIME AT WETTED FLOW
SPECIMEN | SURFACE TEIAD, TEMP AREA RaDIVS
NUMBER [ConODITION [*F) {min) {in?) {rn)
. A _
i A 2000 15 0192 oi173
2 A 0133 | 0.081 \
3 B 0196 0.125
4 B 0192 cl23
5 C 0.216 0.137
1
6 c 0207 0131 .
7 o 0200 0127
8 D v v 0.183 0.li16
1 A 2050 15 0166 0.105
12 A 0.176 0.112
13 B 0.209 0.133
14 B 0.232 D.146
15 C 0.075 0.030
e C 0.0%6 0 050
17 D 0210 0.134
18 D v v 016 00674
MCTES. /B A~ vAPOR DEGREASED AND ALWALINE CLEANED.
B~ vApos peGhEASLD AND HNODy ~HF PICALED
C = VAPOF DEGREASED AND LIGUID MONED *
D=varon proRtASED, ALRALINE CLEANED AND HNGs-HF PICRLES
A AREA OF BRAZE ALLOY AFTER FLOW,
I RADIUS CF BRAZE ALLLY AFTER FLOW LESS RADIVS OF BRAZE
hiLsyY BEFLIKE FLOW.
A BRAZL Aoy Pny CFF ONE EDGE OF SPECIMEN. i

wa Tt (nle v agr 402
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TABILE 2 — PRIMABKAZE 130 WETTABILITY DATA
ErAZE TIME AT WETTED FLOwW
SPECIMEN SURFACF 1 EmP reme AREA GADIVS
NUMBER |COoNDITION [2e? (rren ) {in?) fin)
, A
21 A 1600 15 0.0/0 ~-0.070
22 A 0019 -0 048
23 2] 0010 -00670
24 B o ol -0.067
25 < 0 ~-0.125
26 C o] -0.125
27 D 0.013 ~0.060
28 D v v 0012 -0.065
2} A 1900 15 0107 0.060
32 A 0.1456 0.091
33 b 0.144 0089
34 E 0134 0.081
35 ¢ — — A
3¢ c 0162 Q102
37 L 0.139 0086
36 y v v 0.142 0088
MoTES [ A > VAfeRn LI GHEASLD Ay ALAALINE CLEANED.
B = vapin srentastt AND piat,-ME BiCRLED.
Cmwnpoh LELHEMEL AND GG urd HONED
D-wscon teowrncy, MrALME CLEANED AND HNOy = MIF PICKLE
d:. AQEN OF BRAZE ALY AFYEP FLOW
A Sthin it <8 S EPPE hialy B8 0 FLOwW LESYS AADIuS LF BERASE
Nyl BESIEE Fr
Byurrnre iy Bes e Lng £058 OF SPESMOM.

wa: 1984 YR(Y 1 Bul €V}
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YIoURE 2 ;
INY%eT T WETTADILITY SPECIMENS WITH IRiMABRALY 1of PRAZYD &% 2M0F !
i
|
'
|
i
SPUSIMENS NO. 1 (LEPT) AND 2 WERL VAFOR DECREASED ANTY ALYALINE TISANED 1
PRIOR TO BRAZING, '

- SPECTVPNS RO, 5 (LEPT) ATD & WERE VAFOP. DEGREASZD AND HIY of:

FICKLED FRIOR TO BRAZING,

AUEAIVENS %0, S (LEPT! ANG ¢ WER: VAfOR DENREASED AND [

aMEr TRINE T MRALIN

SpRCINS W5, 7 (LYPT) AXD R WERE VAFOR DECPFASMD, ALXALIS:

TLIANEDR AXD 0% <MY FIUNLED PRIOR TC BRAZI NG,
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SPICIMFRE %o 11 (LEPT) ant 17 WFERv VARGR DEARFASED AND AIXALING -1 aX:
TRICR T RRASINS.

SPEIIVMIRS Lt (LIPT) AND 1L WIRY VAPOR DESRFASED AND M0 0¥ pinrs
TTOBRATIN.

TV W, 37 AND 18 VERE VAP DESRVASED, ALYALING CLEANED AND £N0 vy

TITeTTL P T PPALLWG
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PICURE 4

{ SOCTTITANILITY CTNIIMERS WITH PRMMARPA™ 1% DEA7YD AT 15 0P ‘

SIFCIMENS MO, 2) (LSPT) AND 0P WERF. VAFOR DHGRFASED AND AIYALINE CLEANED
FRICR TV HRAZING

SIETIMERS S

T4 PRAZING.

WP VAR DIGREARSD AND LIGITTD HoN:D Lo

LUV T ILPT Y AND O WERE VAYOH IERUEACYD, ALXKALIEY CLEANLDE AND v
et Rl T nRATIN,.
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INCONKL 718 WETTABILITY SPACIMANS WITH NICOHD

'
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TYPICAL LIQUID HONLD SPSCININ AT 1875F, 19257 and 2000V

!
1

!

i
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i
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1

!

!
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!

|
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TYPICAL OF REMAINING SPECIMINS (OTHAR THAN LIQUIL HUNRD)
AT 187SF AND 19257

TTFICAL OF MEMAINING SPeCIMANS (OTHER TWAN LIUID HUMKL)
AT 20007
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FIOURE 7
INCONKL 718 WETTABILITY SPECIMINS WITH INCURD 20

- |
'

TYPICAL LIQUID HOMED SPECL)N AT 1860P, 1910F AND 20008

TYPICAL OF REMAINING SPECIMENS (OTHER THAN LIQUID HOKED)
AT 18607 aND 1910F

TYPICAL OF RIGUINING SPLCIMANS (OTHAR THAN LIQUID HONLD)
AT 20007
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FIOURK 8 ~ TYPICAL MICRO STRUCTURR Of PRAMABHAZK 128
WEKTTABILITY SPACININ BRAZKD AT 2050F

H-116L5

; FIGURE 9 - TYPICAL MICRO STRUCTURE OF PREMABRAZE 130
i WETTAZILITY SPACIMEN BRAZED AT 1900F

r-11958
L
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TEST REQUEST

OK fae \DEP WORK REQUESTED ‘Mi-*

OBJECTIVE  oivt rumrose o TEST, WORK AND GATA REQUIRTR
UICWEING BLRVICS MISTORY AND SACKINOUND NOF ORMATION

‘EV p g’m'r
frems o7E

| )

To obtain information neaded Lor the soluction of a
brazing alloy ror ralricatin;' tumperaturs rasistant

1.0 ORJECTIVE

haneyaomt; panclg saing
shaet and bar materials,

ineonal 714 honnyeost core,
Soloction #ill bLe vasod on

the resilis ol wettahilit,; tests, shear

sirength of

brazeu Jolnts, rosistance Lo cravice corrosion and
odiowiga com rassicn Leots of sample punnl o, .celmonse
Shear and conprassicea Lasts vwill be conaizisd ot
roon tamparatyre and 1000 F,
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sactions, maximus s.ructural
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The niziat Lase a1,y inc.nel 720 iz zaar
ol the more officient structural matarials
t.plication, and, at the prosent tire vers

alloys with inconcl 717,

3.0 TEST i LAY

Zvalustien Legls ¢ orasing silorss will be
as foloust

realized by utilizin,: brazne; hwaecesn o sonstrusztlions
‘dored one

for this
1ittln

infornation ! avalial.le on the concatabiliv: of
corercially availailz torm;oriture rasistint brazing

eoninetad

3. Jdottatility lasts = iasl soeclnong ot
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37 Share Tanig « Lap shear sjecimens will be prepared using only those
vrazl. i 1IYoys vhich have adequato wettability as detsrmined in
541, abusee The brazing Ltomperature and cleaning treatment will
also be limited to the rmuat gsaticfacztory temperatura ang treat-i nt
as daterminad in 3.1,

3 Crevice Crrosion Tests = lap shoar test specimons, prepared as in
.0, w11) also be used in this investigation to determine the
effcct o walt spray and a.reted water on resistxice W0 crevice
corrczic i of brazed jointse

o)) ipe.is.. Compression Tests - The information obtained in 3.1, 2.2
355 593 W11 bc used as a basis for selecting tho most suitable
braz' sy alley or alloys, brazing: tomperstures and cleanin: treat-
pwent s fahricating adrovise coeprassion tost specimens for final
gvaliatlione

b SIS VATERLALS
L1 Incon-1 719 choet, 0.012 inch thicks
.2 Incerzl 710 shwet, 0,0L0 ine'- thiek,

- .2 Inconsl 718 honoycomi, core, 0.75 to 1.00 & ,003 thick x 3.125" =z .12
3/16 square cell 0,002 inch ribbon, perforated.

teale Hrazing; alloys.
vl Preandrane 127, 00001y in. foll,
L Lel Promabraze 130, G001 tne foils
-l Ticore (au, Cu, 1), .001% ine. foll,
Ualielh  Inc .m0 20 (Au, Tu, In), 0,001 ine folle

3 PREPAATICN Or S5y Lol LS

5l Wetlability cpacimens

5.1.3  Shoar 0,040 ine inscnel 715 shoet in the annonled conioi -
intn places 1.0 x 14125 ine rrapare 16 pieces for eveiuse
tinn of each hrazire allov.

Sels2  Cloan L npocimenn as followst
Py VApor dogreane or SaC Pele 12310,

ele242 Alcaline olasn par AL Pae 12030 i VL rer
Sels minutes and ringoe



Sele3

Selai

hd ')01-0"

seleb

sele?

Py

PAGE e S

PORT AS9

Lloan b sreclrans oo [.1louss

Selslel vapor daproage per sl Pebe 12019,

selelel senerge ba o nitele=hyoroflucris acid picvie
siedution ar 70=140 Fe for 15-90 minutes.
CESkle ol Lonp encwh Le ramove oxidern,

sdpae ir rap walore
Clean 5y« olmong nr Unlloury
Helaiiel Vapor depregse por JUGC reue 12017,
“oleliec tiquid hore car (U8 Pese 12015,
Hlenn L, enaeimare - ar Deie 12050 for Ineonsal Ko malorini,

Mier Cl"aﬂiny' hao—ulf !gll ;,“ﬁ,” with cle‘ﬂ uhitc .'lovcu
neil trazinge s rev 1~ Lo,

i'lace rovine allo in ihe conlor ol sach specirmen ucing the
procednre doseribni in Tt 5134296,

5.2 Shnar simglimong
Selel Shaar 6 plucern Lebd x ot ine of 0,040 ine amealed incon2l 714
sgtact material for svaluatior of r.ch selscotes hrizinc alloy.
L4742  Dlaan a3 siacos using the o tiimm matho. as aatorined Cros
wentar P11 wegti.  altar cletafrg, handia of i cleran wille
rloves weoal bras'ne i eniblete,
rer e Tack wele L leres Lo sdeor 3 nenels oy oo ine with larced
Jolrir,  ae AL evarlag, ang T,U0015in,. ghin gronc ie Lhe
Jint v madrte ' n clanrunce Cor brazinge sllny,
ialel:  rlace Lrazing nlley i ~onition in Jointg ol 3 ancis Ter
o2z hrazinye alle, | obee wilzated and Preze.
Lel o' Compropgion ,ogt v -inans
cates uhvar o, plecas 31l ¢ 7e)lL ing ol D4J1E ine anncalasn
neemal 715 thuet <80 il Ser o edch seleeted brazine siles,
PP CAN e s hamer a0 r o oy L hemeanmd oora o7 w oD% ir.
Lot n 2,12, % L a0 ine Inr cach henzine ulicye niltan
sl attce shnitoue e, 7 - Mo 100 dhe iimemal v,
re o Jdegr nad bintea -ine the  olimum aeleoc ws Lelarmanern, b

debreLile Lestae ltar clannine Repile it slase

Criawan gnd L] brariac s s Tatng,
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5¢2el Assemtla comproscion spocimen components with brazing
alloy material in a suitable brazing rixture in preparation
for brazing.

640 BRAZING THEAIHENT

6.1 #raze all toot specimens in vacuune (Minimum pressure avalilabic)e
6ol spazinge temperaturos for wettibility tasts shall be as ghowm bejev,
Time at tomperature shall be 15 minuless Cool Lo roor Lerporature.
Promabroze 128, (1900 and 19450 F,)
rrenabraze 120, (1800 and 1450 F,)
licoro (Au, Cu, ‘1£)(11'75 and 1929 F.)
Jruurn 20 (Au, Cu, In) (1260 and 1910 F,)

10 HEAT TREATACIT

After brazing, rctain all specimens irn the brazing envelope ana hoat te
1325°F., hold for ¥ hours, furnace cool at 100 F./hr. to 1150 ¥., hold at
1150 ¥o for { hours and air cool., Circulate pure dry acgon throuch Lhe
envelope duri.np heat treatment,

{0 SyECIFEZY PRalilaTIoN

8.1 Shear Snecimens ~ Lut ghear nangls in stri;ys and mazhine test
" specimens to the prometry shovm &n rigures 1 and 2 for room tarmprre-
tare and elevated temporature spocimins resnectively. #Prepare a2
total ol 12 room temperature specimens and 6 elevated terperatusn
spocinens for such alloys.

Be2 e Comprasgion Specimans - Hachine edges of all specirnns in
accordance with Farairaph 7eZel of AIC Report loe MfC=l7. rinighed
dimensions shall be 2,00 x 3,00 in. x brazed thicknesse

940 TESTS

Tel wabtabillt¥ legts = dxamine ull specimonc ugine the mathon dascribed
N lelte 51322900

942 Shear Tasts ~ Tast oix spacirens in tungcion at roos Lemerature
{0,005 Ine/mine) and six at 1000 Fo stocord loos ot failar:, Jiint
shoar gtross at fallure and loeation of failure.

7o) Crevice Corrcsion Tests - Zxpose three lan shoar snecimen:s to a
» sodlum chloride solutien par l'eds Test [ethod Stde. 'jo. iSla,
Hethed ©11.1 for 10 hours and loac in teasicn to .ailur al paes
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10.1

1067
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tetiparature. [n addition, gxpose three lap shear spacimens to

W00 nowrs in a standard controlled humidity environment and test at
roow temperaturee Hacord load at fallure, Joint shear stross at
fa!lvre and location of failure.

tope Conpression igsis - Conduct tests at rosm tomperature and at
Y0cO F. iIn accordance wilh the procoedure described !r Paragraph 7.2.2
~r ATC Roport Yo, AKIC-17. Fecord load at failure, Tacing stress
<+ Sailurn and mode of 'ailure,

YIRED

The followin, information is raquired for all tnstss

10.1-1 Uotalled cleaning ;roceduros.

10,102 Jetailed brazing procedures. (temperature, time at
temperature, eirs)

ileke votailad haat Lreating srocedurcse

Yattability Tests

20+2.1  detting indox valucs.

:10s2,2 rhotomacropraphy and :hotomicrographs of all specinnns,
“hear Tosts |

1053+ Joint ahoar siress ot fallura.

53-342  asn wctcl stregs ot rallura,

01.3s%  locatior of railure.

10.1,;  Tost Lem:orature

ol Loadlnz ratee

::_mv:lcr.n Corrogion Topts

10.4,.) Complotie doseriptisn of anvir-nmontal conciiions.

Uhel  doint cranr stiass al Fallurg,
10.h .2 Jaga matol siress al failure,
101y Location of fai lures

1..4e5 Lloading roioe

15.L.6 Photonlcrorraphs o2 any indications or evidence of crevice
corrosion.
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10,5  Rdge Comprrsgion Tests
104541 Lood at failure,

1,e5¢2 Facing stress at fallure.
10543 lode of failure,

105 Test tamparaturae.

10e5¢5 Loadling rate.

10.5.6 Ulagrammatic and/or rhotorraphic description of test
sateup.

10.5.7 Fhotomicrographs of *y/picul honaycort. tn gkin braczed
Joints and any unusual conditions observed,

10.5.8 Photogrephs of failed specimens.
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