C/C EZAMBE BRSSP ERL MO H 5 M e o0t

=4

=N T AT ES-% 3 LS8 3
(LR T A5, dbat 100076)

F R

3 f# R BNi6BCrWB #r RAF A E MM AR A ZH R L LRI ANET C/C oM EREGE
&4 (GH600) 8935 3K 4F , JHA5Bh b & F Rt fe i bt 77 A K Ie AL, AF RATIF 3 K ML R 2 M Fo BB A
Z2(700°C) T4 bobkae . 4R &0 42 BNi6SCrWB H K T A £ 3L C/C 5 GHO00 #4474 i% 1 | 4 3k 4
B R AL E A C/C AAMMEM; 5 RS 4T3 K E 700°C T 69405 32 84K,

KR C/C ALAMH, HiBea 47

B 5 %5 . TG407 DOI:10.3969/j. issn. 1007-2330.2015.01. 018

Microstructure and Property Analysis of the Vacuum Brazed Carbon-Carbon

Composites and High Temperature Alloys Joint
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Abstract Joining samples of carbon/carbon composites (C/C composites) and Ni based high temperature alloy
(GH600) were fabricated by vacuum brazing with the powder of BNi68 CrWB as the interlayer material. The mechani-
cal properties and microstructure of the joints between C/C composite and GH600 were investigated by scanning elec-
tron microscopes and universal material testing machines. The results show that the joining of C/C composites to Ni
based high temperature alloy is successfully achieved by vacuum brazing process. The fracture of the joint occurs in
the C/C composites. The shear strength at high temperature of the brazed joints rapidly decreases above 700 °C.

Keywords C/C composite, High temperature alloy, Brazing

0 55§

C/C EAMBILY &R WE A & EEN LR
B ARG RS A 3 422 5 =X, LA Sk 5 DRI R 4
SREER S Hosyg gt i

BRI B S HR0R AT SRR L SO0 AR, S S T
PGS BRI E A MR & E R . BT, E
Ag—Cu-Ti ZEPRMTIE AT IS 52 A RS 4
JE B (AR B Sk i R IR EE AR F 500
E— 24 e ek B R IR AR SCHIESE C/C B A
RS RS A R AT AR
1 R

C/C BAME N =4 C/C EAMEB, BT 44T
P THA R TCL AT, SRATHE C/C 2 A AR #I AL
18 mmx10 mmx5 mm AYAHE | AR 4210 2 B T J0 4 A

WA B . 2014-05-22

B2 07 1A, A 4 GH600 V) #| i @20 mm x5
mm,, FFRREE TR BNi68 CrWB Fr A
ARSLIAE B i kAT, A FE/NT 1.0 mPa,
PRI 1150 ~ 1 200°C , PR 10 min, 155 423K7E
BT 7 BEIRIE AL (CMT5105 81) AT R 8TiRee . H
A4S FEI Quanta 200 ( SEM ) % 42 3k #E 47 5700
22 145G EDS BERE S BT (S0 S TH 4 2R 59 U] 5 R
Wy AT T RETE AT
2 ERS55W
2.1 BIEREALASH
K18 C/C BAME GH600 4T HHA L B
AL R, AT, C/C REMESERZ SiRG
SHERZIE N T R R LA, ka5 E
B0 AN A AR AT RHZ L, AT RHE

VEB T Sk, 1982 AR At FENF B2 5P LY HUR RIS . E-mail: y_z_wu@ 126. com

FHIMEITZ,  http://www. yhelgy. com 2015 4F %5 1 3



PIKATRNZ/ ER A& 4 A, C/C-GH600 54820 2
JRAE 1) 1 R Rk R0 5 2 A 4T RHZ

— A, B3 25 43 At 168 UK FT BB & BNi68 CrWB 4T} rf

(a)  EFAGLRREEAET

2 i C/C-GH600 %T #5732l 422 =k S 1w 2 il 21
BUMHTES I, 2563 | hEFREIOR AL & IX B g
TP ATTAE AT R L KA AR BN Ni BRI IA, C/C
BAA MRS AR H AL B AR R TR
i WB,IE 8 WB B AT g2 i TAF R SR C/C
EAEME—M B AR Z A MR B S W
KA, e BT R WB A 5 45R4% b ] X 38 3=

(a) FPRHS C/C ZAMERE

-
o X T B

(¢) 4FK5S GH600 Fiimi

B9 W, W £ 1 100°C DA 55 &4 A, Bk &
KR FEARR

(b)  RBECA
B A bR R A A A R A

Fig. 1 Interface of the carbon-carbon composites and high temperature alloys joint
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Fig.2  Micrographs of the carbon-carbon composites and high temperature alloys joint
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Tab.1 Elements of the carbon-carbon composites

and high temperature alloys joint

firk PR AR HAALR
Ni Cr Si W Fe
1 2.07 91.50 - 528 1.16  CB({F W)
2 31.37 32.89 18.67 14.79 1.92  WB+Cr,;NisSi,
3 29.27 26.51 20.21 22.27 1.29  WB+Cr;NisSi
4 30.79 29.99 19.10 18.70 1.42  WB+ CryNisSi,
5 2817 13.21 - 5202 - (Cr+W),-Ni
6  89.56 5.87 - - 4.58 Ni ZEREAAK+CrB
7 85.81 4.02 6.43 - 3.74  Y-Ni+Ni;Si
8 2.61 89.64 - 7.76 - CrB(# W)
9 7450 6.65 11.75 -  7.09 Y-Ni+NijCreSi;
10 33.29 29.19 19.78 17.73 - WB-+Cr, Nis Si,
11 7498 - 25.02 - —  Ni BRIV R +Nis Si,
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Tab.2 Shear strength of the carbon-carbon

composites and high temperature alloys joint

Ree 21 By Y3/ MPa SF-H{E/MPa
Ei 53.3 44.6 48.8 49.9 53.1 49.9
700°C 15.6 25.2 20.6 23.5 23.0 21.6
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Fig.3 SEM micrographs of fracture surfaces of joint
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Fig.4 EDS pattern on fracture surfaces of joint
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