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ABSTRACT The Ti(C,N) cermet and 17-4PH precipitation—hardened stainless steel were brazed in
vacuum using nickel-based eutectic filler BNi=7. The effects of brazing temperature and brazing seam
thickness on the microstructure and shear strength of the brazed joints were investigated. BNi—7 filler had
a strong dissolution ability to the binder of the Ti(C,N) cermet. This is beneficial to the wide distribution
of melting point depressant (phosphorous) in the Ti(C,N) cermet side and producing a good interfacial
bonding. The distribution zone of phosphorous in the Ti(C,N) cermet side that is adjacent to the brazing
seam increased as the brazing temperature rose. A maximum shear strength of 454 MPa was achieved at
a brazing temperature of 1100 ‘C and a brazing time of 60 min with a brazing seam thickness of 50um.

KEY WORDS synthesizing and processing technics, vacuum brazing, nickel base filler, Ti(C,N) cermet,

shear strength, interface microstructure
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Table 1 Chemical compositions of 17-4PH steel, Ti(C,N) cermet, and BNi-7 filler (%, mass fraction)

17-4PH C Cr Ni Cu Nb Fe

0.04 16.5 4.25 3.6 0.25 Bal.

BNi-7 Cr P C - - Ni

14.0 10.2 0.1 - - Bal.

Ti(C,N) cermet TiN TiC Mo - - Ni:Cr(4:1)

4 40 2 - - Bal.
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Fig.1 The microstructure of Ti(C, N) cermet
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Fig.2 Schematic illustration of (a) vacuum brazing,

(b) fixtures for shear test



6 ERIRFEFRA BNi-7 § Ti(C,N) ZE&BHWES 17-4PH JIEEMAFHNI HZEHRIT R 575

P A —
EAGMEAREEL (1000 C x 60 min) L5,
(b) #F4& X RS OCIA

Fig.3 (a) Microstructures of Ti(C, N) cermet/BNi-
7/17-4PH precipitation-hardened stainless
steel joint brazed at 1000 ‘C for 60 min and
(b) magnified view of brazing seam as shown

by rectangle in (a)
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Table 2 The EDS analysis of Ti(C, N)
cermet/BNi-7/17-4PH
hardened stainless steel joint brazed at
1000 C for 60 min (%, mass fraction)

precipitation—

Marked phase P Ti Cr Fe Ni
1 — — 19.04 6.56 74.40
2 23.28 9.76 21.71 - 46.25
3 23.32 10.68 23.18 42.82
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Fig.4 (a) Microstructures of Ti(C, N) cermet/BNi-7/17-4PH precipitation—hardened stainless steel
joint brazed at 1050 C for 60 min, (b) element distribution of phosphorus in the brazed joint,

and (c) magnified view of brazing seam as shown by rectangle in (a)
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Fig.5 (a) Microstructures of Ti(C, N) cermet/BNi-7/17-4PH precipitation-hardened stainless steel

joint brazed at 1100 C for 60 min, (b) element distribution of phosphorus in brazed joint, and

(c¢) magnified view of brazing seam as shown by rectangle in (a)
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Table 4 The EDS analysis of the Ti(C, N)
cermet/BNi-7/17-4PH
hardened stainless steel joint brazed at
1100 C for 60 min (%, mass fraction)

precipitation—

Marked phase P Ti Cr Fe Ni
1 - 1.98 1498 20.78 62.26
2 19.43 10.94 16.85 - 52.78
3 20.90 1040 154 - 53.3
4 21.85 9.53  16.26 - 52.36
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Fig.6 Schematic of phase diagram of the eutectic

brazing
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Fig.7 Variation of shear strength of Ti(C, N) cermet
and 17-4PH joint vacuum brazed at different
brazing temperatures with the brazing seam

thickness
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