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Table 1 M ajor properties of Si3sNy4

Density: 2200~ 2600 kg/ m*;

Melting point: 2 173K;

Coefficient of thermal expansion: (2.5~ 3.0) x 10~ g1
Elastic modulus: 147~ 216 GPa

Bending strength: 600~ 800 MPa

Tensile strength: 98. 1~ 14.2MPa
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Table 2 Chemical ingredients and mechanical
properties of 40Cr steel

Chemical ingredients M echanical properties

G, 0.2 & ¢

& St Mo G MPa /MPa /% /%

0.37~ 0.17~ 0.58~ 0.80~

0.45 0.37 0.80 1.10 980 980 9 45

1.1.2 3EMEEPEL AgCuTi

T O P RS I P e, AR TR N
VNN Tv P i R e TR Y N T i
o TSRS BN ERT 2. &AW
TEPEETRL A S — 2 Cr X 8 Ag Cr X
RYNXWHEFE B R , FERZTi, Zr FMHI),
KR Trir EE&(HH M Be LK) . AL
b, FATERE T AgCu JLEIMA 7% (R &%
) Ti WETEME XS AT K .

1.1.3 R JER

TERE A H B S b JZ MR Cu, Nb A
Ta, HYERENFR 3.

1.2 KnR#&

S AR R 2 0 B A BT R 58 Y
IR GCR I SUE 5% B sh 451, nl LR
PEET A R v ) S8 B g it — & M 77
1.3 R¥AHZE

I ) O/ M AR ik, &8
TRFE AR ZEAFE ) RT# ) 3 mm x 4 mm x (16
~ 20) mm, FFARITH 4 mm x 4 mm BP0, 40

A1,
x3 St =EYERER R
Table 3 Physical and mechanical

properties of buffers layer

CTE  Tensle Hard Density Elastic Fusion

. 6 < . Purity
Material /10 strength  ness /(kg*  modulus point /%
K-! /MPa HV m 7’ /GPa /K o
Nb 8.9 275 175 8570 106 2741 99.90
Ta 7.7 520 250 16 600 188 3269 99.90
Cu 17.6 195 - 8900 108 1357 99.99
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Fig. 1 Diagram of C/ M joint
(Unit: mm)
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Fig. 2 Relation between preplaced AgCuT'i

thickness and joint tensile strength

TESE ARG Y, B3k 7] i T A
v, AR DU A K 2R 2000 LR B ) R
TP REMAR K

0= - 0= (a- )X (Ty- Ty X

EE/(E+ E) (1)
L o g PSRN T, E; F
E; APEAME SRR, o 1 o AP
MEHAHIZRK R, To- T AIEBN B X
[a] .

T4 & IR HAIE ik 3R 250 ( 40Cx A 1) #482 fik
REM 12x 107 °K™ Y i TR AR, oI
SisNy IXFF 4546 g B A K RO /), R

PERIE R SRR AR E RS2, |
SR THEES RN O g =4 TR eER, T
CALE P % 55 4 i 7 T ( JH S 2 M 88 1) i 1) 77 A
—AN )i TR FH g, 3 A TV FH ) vT LLAE
B B AT S X 5 | AR 1) H Y. )« BY S ) A 4t ]
IR T] o TE A 5K N 7 B A7 A0 A A4 3k 0 BEAR
ik

2.2 SizNg/ ZME/40Cr N ESTIE

K 3 )& SisNa/ )2/ 40Cr AW T IR BT 47 i,
P Cu F Nb AR S JZ Pl 25 58 . DA Ta Ay
ZEMPZES, ZMZEEE N 0.2~ 0. 6 mm, ki
FEZ) 26 M Pa, 5ILGEM 2SR EAT Y (5
WS FRAIG)

SRR, EMRES &R AT RSk o
ANGEMZ, AR — e FE R b oot 4 Sk 1) i B2 K
o, DR BEH G T G o 2= AR Bt S ) A
HERZIN . Cu 1 Nb X SisNa/ 40Cr 44 5T 4742 3k o
FEA SPGB VER, T Ta /B4 SizNa/ 40Cr X
FHREEkZ =, HAEHEE . Boh, b=
MRl JCHOR R GErh EARL, AN
FEJEREAE, IR EMES phZ, kAL
.

0

Mgk AN BARIA B G2 E R EHE)
Miess, St ZABRELAE RN ) /R H R 46 )
ik, & —BERF6 )5, ZiEM R
A 7S N ) i by N N 2 B N W A

G=- 0= O+ Eya- g)x(T2- Ty
(2)

Xt o & EEIRIKIE, E, & N AR i
WHRE, HT o YE,(a- o) x(T,- Ty),
It LG i 2 Jee Ml B B ot 422 Sk B 7K~ B vk
EAEH . P EAF R IRAR FROBRAIG, AR =
AN, RS RLAR B 8 ) s, RABI R ) 2R
W . 98K, gz 2 BFOKHEE, R
NARRE AR /DN, Bax N ) LA B AT 2% RS 158
WERZE MR KT, &P 2 MR A 5 648 T
R —E AN EIE R, AR FEAG Y. AR e 1) IR
e, AR komE ~ .

2.3 SisNu/ &R/ 40Cr $MANEETIE
K 4 /& SisNy/ Cu( Nb, Ta)/40Cr £X£F N



.+ 286 ° o E A e E AR 1999 £ 6 H
& 44
& © 39
S 43 IS ETS)
E 42} G z 38 Nb
o = 37t
= L
£ a1 2 36}
@ 40} 7 35t
i5) ¢
3 38t 5 33f
E 37t : : : = 32t _ , ) )
= 0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 3 0.10 0.15 0.20 0.25 0.30

Preplaced AgCuTi thickness/ mm

Preplaced AgCuTi thickness/mm

B3 ShEERE S HCRRE R KR
Fig. 3 Relation between preplaced AgCuT'i thickness and joint tensile strength
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Fig. 4 Relation between preplaced AgCuT'i

thickness and joint tensile strength
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Fig. 5 Line scanning of elements in interface of SizN4/ Cu/ 40Cr steel( x 520)
(8) —SizN./ Cu (no pressure) ; (b) —Cu/ 40Cr(no pressure) ;
(¢) —SisN/ Cu (27 MPa); (d) —Cu/ 40Cr (27 MPa)
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Table S Seam width under pressure brazing

and norr pressure brazing

Seam width/ Pm

Position Brazing with Brazing
27MPa without pressure
SizN4/ Cu side 18 25
Cu/ 40Cr side 15 32
Total seam 33 57
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Fig. 6 Line scanning of elements in interface of SizN4/ Ta/ 40Cr steel ( % 240)
(a) —SizN4/ Ta(no pressure); (b) —SizsN4/ Ta(27 M Pa)
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IMPROVEMENT OF Si;Ns/ 40Cr STEEL JOINT STRENGTH
BY PRESSURE BRAZING
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ABSTRACT The buffer mechanism in the SizN4/ 40Cr steel joint was analyzed. Pressure brazing was employed to increase the

joint strength by the plastic deformation of the buffer layer and the decrease of the residual stresses. The soft buffers such as Cu

and NDb are apt to be deformed and result in increase of the joint strength, the hard buffers such as Ta are reversed. The larger the

plastic deformation of the buffer layer, the higher the joint strength. As a result, the joint tensile strength is 62. 3 M Pa with Cu

as a buffer and 27 M Pa exterior pressure. It was drawn up from EPMA that the element distributions vertically along interface do

not change whether with or without pressure and that the joining gaps decrease with pressure. Other dissimilar materials bonding

can benefit by pressure brazing.

Key words Si;N,/ 40Cr steel
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