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ABSTRACT

The microstructure change of brazed SizN,/Stainless steel 316 joint with Cu buffer layer were examined to clarify the effects of
brazing process conditions such as brazing time and temperature on the mechanical properties and reliability of brazed joints. For the
brazed joint above 900°C, the Cu buffer layer was completely dissolved into brazing alloy and the thickness of reaction product formed
at Si;Ny/brazing alloy joint interface was abruptly increased, which could increase the amounts of residual stress developed in the joint.
The fracture strength of brazed Si;N,/Stainless steel 316 joint with Cu buffer layer at 950°C was much reduced comparing to those
of joints brazed at the lower temperature. But, it was found that the effects of brazing time was not critical on the mechanical propetties
as well as the reliability of Si;N,/Stainless steel 316 joint with Cu buffer layer brazed at the temperature below 900°C.

Key words : Silicon nitride, Brazing, Buffer layer, Joint strength, Reliability

7 a7HT Yow, o sk MeHzEE RYA
Az BF A77F olFoiAn Uk}? magEA A

1. M E

HWEH, £ L23%, W44, Huted o F3A 2t &as HEA Az lolMe w2 AR A
9 8 5A4E e AR ie A4 $HEAEA o AE Zte 8435 BdolAyol ARHI glen, &,
8 %we gy 2 w2 AR dste AEA B F 71AH BAo]l & oIFAMEE AMS-S At /EEHe
029 g8 I3 AdHAA gt w2t v|Ee F MM Ee AEE 2he APARL 4L & A
S 7 o]Fol AlLHe] AFYEE YYRFoZ & Aete/as JgAe] 7148 542 349 d9A4
|317] faixe BF ANHAPY P =2 Axdrt o 7IAH B4, AAR - H8FHE 3 F

TCorresponding author : Hwisouck Chang
E-mail : hwisouck@kistmail kist.re.kr
Tel : +82-2-958-5484 Fax : +82-2-958-5489

—955—

7l & Hygolx F W¥zh Al duAAlS ol HE @
Age A U AR A7)0 APHA 4P W
e oz 44 AP0 Haoly Hgn Agw/zs
Ao Ee BFAG7} e Az AHED B



956 23y

AEolA Q1w e s Ho H-So] ws UF

S - H53

Table 1. Brazing Process Parameters Used in Active Metal
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& JeAlo Ay EHE FF-SE S A7) st €
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Hepel buffer layer7b ARSI ek B3 AMgE/a4
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3 Aol FAHE S YA EY FAE HIAA Cu
buffer layerS AHE-$F Si;Ny/=% HEA S 71418 549
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Brazing for Si;N,/S.S. 316 Joints with Cu Buffer Layer

0.2 mm in Thickness
Brazing . .
Interlayer Temperature Brazing Time
810°C I mn 10 min 60 min 120 min
Cu 850°C 1 min 10 min 60 min 120 min

0.2 mm 900°C
950°C I min

10 min
10 min 60 min

F/Cu foiVEH o1 FTF/S.S. 316 =X = graphite jigol
IRAA Bl stom, Byo)q FAA HEHol
7¥ai A ke 250 PaclRith Hao|q THL Astrorle]
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715 3x4x30 mm+buffer layer F7 0] 0w, HEHA 2]
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Fig. 1. SEM microstructres of joint interface in the SizN4/S.S.
316 joints with 0.2 mm Cu buffer layer brazed at
(a) 810°C, (b) 950°C for 10 min.

stk Fig 2% 810°ColA Ego]g AlZh 18 & 1208
B¢ Bgo]A ¥ Cu buffer layerS A28t SisNy/S.S. 316
ATA HEH9 2l secondary clectron imageE HJFU}
810°CollA HaolA " HFANA Cu buffer layer2] 7
= Holg Alzto] Fvigd wet st o, 1208
9o Beojd HE HPAANME ke I&4Q Cu
ZFo| fAEHNoH, AR MAlFRE AA HEA
UERER] e¥gkt) Ag-Cu oA &4 AEl=2 5 Byo
A 250X Cu buffer layer®] dissolutione =3 4~ U
t}> Bglojg Al cuBo] Bolq FFE dissolution
o} CuF e FA ZAEHT, By FFol FH =
A EHe wet 225 AMEEA) flowdl o3 HEA
He) FA FAHE ReF AztE.

Fig. 3% Cu buffer layerS AH8-3F Si;Ny/S.S. 316 HE

(b)

Fig. 2. SEM microstructures of joint interface in the Si;N4/S.S.
316 joints with 0.2 mm Cu buffer layer brazed at 810°C
for (a) 1 min, (b) 120 min.
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Fig. 3. Thickness change of the joint interface and Cu layer in Si;N,/S.S. 316 joint as a function of (a) Brazing temperature,

(b) Brazing time.
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Fig. 4. SEM microstructres and EPMA analysis of Si;N,/brazing alloy interface in Si;N4/S.S. 316 joints with 0.2 mm Cu buffer layer

brazed at (a) 810°C, (b) 950°C for 10 min.

Fig. 45 Cu buffer layerE® AHE3 810°C & 950°C
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Fig. 5. SEM microstructres and EPMA analysis of Si;N,/brazing alloy interface in Si;N,/S.S. 316 joints with 0.2 mm Cu buffer layer

brazed at 810°C for (a) 1 min, (b) 120 min.
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Fig. 6. Variation of the layer thickness consisting of interfacial reaction products at Si;N4/brazing alloy interface as a function of

(a) Brazing temperature, (b) Brazing time.
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Fig. 7. (a) Variation of 4-point bending strength and (b)
Weibull plot of Si3sN,/S.S. 316 joints with 0.2 mm Cu

buffer layer brazed at the temperature rage of 810°C~
950°C for 10 min.
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Fig. 8. (a) Variation of 4-point bending strength and (b) Wei-
bull plot of Si;N,/S.S. 316 joints with 0.2 mm Cu buffer
layer brazed at 810°C for 1—120 min,
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AR HPA=r } 5%0}21 2o JEA A=
7} Beol A7+ Fotel whEh A e AR Ayztd
t}. Fig. 8(by= 810°ColA B#o]d ¥ Si;Ny/Cu (0.2
mm)/S.S. 316 A ] 43 Y7L Weibull plots B
AET) Belol AlZkel] uhe HA 48 S8 Wei-
bull Al 1208 FF Heo[dd HAM A=At
Fig. 9= 02mm 572 Cu buffer layerS ARE3}] 2
ol A= Si;NyS.S. 316 HFAe 3= Wl ¢ gt

©
Fig. 9. SEM micrographs of fracture path of Si;N4/S.S. 316
joints with 0.2 mm Cu buffer layer brazed at (a) 810°C
(Type 1), (b) 900°C (Type II), (c) 950°C (Type III) for
10 min.
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