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Table 1 Chemical composition of Cu-Mn-Ni-Ag filler alloy

(mass fraction, %)

Ni Mn Ag Zn Si P Cu
10.51 2239 2637 135 042 035 Bal.

£2 2Cr13 WAL ER Yy

Table 2 Chemical composition of 2Cr13 (mass fraction, %)

C Si Mn S
0.16-0.25 <1.00 <1.00 <0.030
P Cr Ni Fe
<0.035 12.00~14.00 <0.60 Bal.
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400 °C. 500 ‘C. 600 “C By Y) 5L o W e o BE |
SR AR A U B2 T AR 10 min.

PR BIVE B ATIRRE, 24T B s 51

Brazing alloy‘\l | :lE

9| | |
~z
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Fig.1 Schematic diagram of 2Cr13/2Cr13 brazing joint
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Fig. 2 Microstructures of Cu-Mn-Ni-Ag filler alloy
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Table 3 EDS analysis and Vickers hardness of different zone of filler alloy in Fig. 2
Mole fraction/% Vickers hardness/
Zone - - 5 Possible phase
Ni Mn Ag Zn Si P B Cu (N'mm °)

A 1642 3387 177 223 0.44 - - 45.27 247 Cu-Mn-Ni solid solution

B 0.61 16.16 71.62 - 0.22 - - 11.39 165 Ag-rich phase

C 41.16 3657 054 029 1039 227 - 8.78 640 Ni-Mn-Si

786 C, AR Ag MHMIMAHS L 5 U 1T I A (Ea 3
1 880 C, A3 Cu-Mn-Ni [H AR IAH 2l s 1
HIEL A 1024 C TR Ni-Mn-Si 4454 (10380 AH
L. A NE 4 el A, IR 5y T 1
R TL 9 8, ] L2, Wl O AR RIS B2k
880 C.

* '—Ag

¢ ¢*+—Cu-Mn
*—MngNiSi;
._Mnési
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26/(°)

30 40 50
El3 Cu-Mn-Ni-Ag 57K XRD i

Fig.3 XRD pattern of Cu-Mn-Ni-Ag filler alloy
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Fig. 4 DSC curve of Cu-Mn-Ni-Ag filler alloy
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Table 4 EDS analysis of different zones of brazing joint in
Fig. 5

Mole fraction/%
Element
B C D E F G
Cu - 0.81 6.55 31.32 41.36 14.02 10.27
Mn 0.78 9.36 2297 3292 32.06 14.67 33.85
Ni 0.64 7.30 2228 21.57 17.21 - 3590
Ag - - 041 143 251 67.14 -

Fe 83.62 68.59 40.22 586 353 196 3.73
Cr 1421 1148 435 0.75 0.69 125 1.07
Si 075 192 319 272 055 038 10.67
P - 0.20 - 1.56 - 0.58 4.51
Zn - 033 0.03 185 210 - -

AR TEAZ . KRIF M ETAEIX Y, X PTG 2 (A
B 5(c)) S X IR JC 3R AR . BB Ag AE
Cu-Mn-Ni [V A 1R BT BEAR ) SR AR RO B
B MR P R, BRI TR S Ag
A, RIETZEX a4 2 B TR ) Ni-Mn-Si
APk rE AT IO R AT L, n BT
PR BRI, T LTI Ni-Mn-Si &4 2
SR> BRI TR e AL, BRI Si
TR BRI S X, 35 S X AT SioT RS
(WF 4% B. C. D).

B 5 2Cr13/2Cr13 FFIRHEK K ML
S DI TT R K AT B

Fig. § Microstructures of 2Cr13/2Cr13
brazing joint and line scan of interface zone:
(a) Microstructures of 2Crl13/2Crl3 brazing
joint; (b) Magnified morphology in red zone;

(¢) Line scan of interface zone
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Table 5 Room temperature shear strength of brazing joints

Serial No.  Total brazing time/s Shear strength/MPa
1 69 369
2 88 362
3 85 360
4 72 332
5 91 327
6 69 307
7 70 316
8 70 304
9 69 308

10 76 295
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Fig. 6 Effect of testing temperature on mechanical properties

of brazing joints
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Fig. 7 Cross sectional micrographs (a) and fracture surface
morphologies (b) of brazing joint after room temperature shear

test
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Microstructure and performance of 2Cr13 stainless steel joint by
high frequency induction brazing using Cu-Mn-Ni-Ag filler alloy

ZHENG Yi, YAN lJia-zhen, LI Ning, CAO Yong-tong, SHUAI Fan

(School of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The characteristic of Cu-Mn-Ni-Ag filler alloy and the microstructure and mechanical properties of the 2Cr13
stainless steel joint brazed by high frequency induction brazing using Cu-Mn-Ni-Ag filler alloy were studied. The results
show that the melting point of the Cu-Mn-Ni-Ag filler alloy is 880 ‘C and it is composed of Ag-rich phase, Cu-Mn-Ni
solid solution and a little Ni-Mn-Si compound; a layer of Fe-Mn-Ni-Cr-Cu solid solution forms at the interface between
the filler alloy and base metal, and the brazing seam zone is composed of Ag-rich phase, Cu-Mn-Ni solid solution and a
little Ni-Mn-Si compound. The brazing joints fails in the inside Cu-Mn-Ni solid solution and Ag-rich phase, and the
fracture mode of the joints is mainly ductile dimple fracture, the best shear strength of the brazing joint at room
temperature is 369 MPa, the high temperature shear strength of the brazing joints at 400 ‘C, 500 ‘C and 600 ‘C are 251
MPa, 208 MPa and 84 MPa, respectively.

Key words: copper-based filler alloy; Cu-Mn-Ni-Ag; high frequency induction brazing; 2Crl3; microstructure;

shear strength
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