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Brazing of C/C Composites and GH3044 Ni-Based
Superalloy Using Ni71CrSi as the Interlayer

ZHANG Xin, SHI Xiaohong, WANG Jie, LI Hejun, LI Kezhi

(C/C Composites Technology Research Center, State Key Laboratory of Solidification Processing
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract. C/C composites and Nickle-based superalloy GH3044 were brazed at 1 180 °C for 30 min using the Ni71CrSi
filler as interlayer. The wettability of filler on the surface of C/C composites and SiC modified C/C composites was stud-
ied. The microstructure, microhardness and shear fracture of the joint between C/C composites and GH3044 were investi-
gated by scanning electron microscopy, energy-dispersive spectrometry, material universal testing machine and Micro-in-
dentation instrument, respectively. Results showed that the joint without SiC coating got failed during the brazing process.
Ni71CrSi can well braze Nickle-based superalloy and C/C composites with SiC coating. The shear strength of joint with SiC
coating at room temperature was up to 35. 08 MPa. The joint exhibited pseudo-plastic fracture behavior. Mechanism analy-
sis indicated that this filler could wet modified C/C composites well. The hardness distribution of the joint presented a
trend with high value at the middle and low value at the both sides, and the interfacial structure of joints was: C/C com-
posites with SiC coating/Ni(s. s) + Cr;C; + Ni;Si/Ni(s. s) + Cry;C, + Ni;Si/Ni(s. s) + Cry;C, + MC + Ni;Si/Ni;Si + MC
+ Ni(s. s)/GH3044.
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F1 CH3044 REFTEESENUERSD (w/ %)
Table 1 Chemical composition of Ni-based superalloy GH3044 (w/% )

Ni Cr W Mo Al

Ti Fe N Si others

Bal. 23.5~26.5 13.0~16.0 <I.5

<0.50

0.30 ~0.70 <4.0 <0.50 <0. 80 <0.04
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Fig. 1 DSC curve of Ni71CrSi
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Fig. 2 The wetting result of Ni71CrSi on the surface of the sample: (a), (b) one side of C/C composite and (c) ,

(d) one side of C/C composite with SiC modified coating
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Fig. 3 The SEM image of the C/C composite with SiC modi-

fied coating (a)and GH3044 joint the line-scanning

EDS analysis for the cross-section of the joint(h)
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Fig. 4 SEM image of different zones of joint
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Table 2 The EDS analysis results of the regions marked in Fig. 4

Composition, w/%

Zone Possible phase
C Si Cr Ni
1 2572 - 72.25 2.02 Cr;G4
2 15.84 14.71 1.24 68.21 Ni;Si+Ni(s.s)
3 22,73 9.94 33.30 34.03 Ni;Si+ Cr;C, +Ni(s. s)
4 19.24 13.12 1.44 66.20 Ni3Si+Ni(s.s)

32.39 10.69 25.39 31.53 NisSi+CrC, +MC

26.62 11.84 1.19 60.36 Ni3Si+Ni(s.s)

39.98 8.83 24.17 27.02 Ni;Si+Cr;C, + MC

0 N N W

14.80 12.99 16.21 60.01

L E LIRS MR B b oo R R E W B, A
BT ZFORTAR o BT Sk B S BEAE A . Rk
P: C/C /Ni(s.s) + Cr;C; + Ni;Si/Ni(s.s) + Cr,C, +
Ni,Si/Ni(s.s) + Cr,C, + MC + Ni,Si/Ni,Si + MC + Ni
(s.s)/GH3044,
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Fig. 5 Hardness distribution of joint
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Fig. 6  Fracture morphology of joint; ( a) fracture sample

and (b) fracture suface of joint
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Fig. 7 The lord-displacement curve of surface modified C/C-
GH3044 joint
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(1) 7E1 180 CHIFTAERIE T, Ni71CrSi £7 KL n] LA

ARG b SiC RISk C/C Z 5 M¥L, BT SiC IR
RN T vpE T, AT RS R ek E C/C B A
R ENE A T2 A AR B, T A R e DA AR R AR AN
=R,

(2) RMEBER C/CEAMEH SRERIRG &%
B, 433k T U)5E BE AT 3K 35. 08 MPa, sy =R
IRPEWTRL

(3) H23K 1 b ffchig 2 52 P S I Bl s e 34, ELJE
T S Pk C/C/Ni(s.s) + Cr,C, + Ni,Si/ Ni(s.s) +
Cr;C, + Ni;Si/Ni(s.s) + Cr;C, + MC + Ni,Si/Ni,Si + MC
+Ni(s. 8)/GH3044 FLi45H
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