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Study on Bonding of Hard and Brittle Materials to Metals (4th. report )

—Behaviour on the brazing interface between SisNs ceramics and Ag-Cu-Ti Brazing Filler Metals—
Osamu SAITOH and Wako MIYAGAWA
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Abstract
To clarify the formation mechanism of the reaction layer, the behaviour of elements composing SbN« and brazing filler was
examined by SEM observation and EPMA analysis at the brazed interface. The erosion depth of the brazed ceramic surface was also
evaluated by surface roughness measurement, in order to examine the relation betwecn the erosion depth and the brazing
condition. The results of EPMA analysis suggested that SisNa are eroded with diffusion of Si and N to reaction layer. According to
the erosion test using Ag-Cu-4mass%Ti,the isothermal erosion depth of Si:N+ increased proportional to squarc root of brazing time in
the temperature range of 1123K to 1223K.  The temperature dependence of the rate constants fits an Arrhenius equation yielding

aclivation energies of 127.5kJ/mol.
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Fig. 1  Experimental procedure and the measurement
of erosion depth.
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Fig. 5

Elements distribution in the Ag-Cu-6mass%Ti brazing
filler brazed at 1173K for 120s.

LB |l & —  WFZEH A No. L3 (1999)

TwabobkELLND,

Fig. 6 {3, RN ARSI HEET, 59 e
3600s& L TSN L% A 9} LB O LESH T
hhH, AIHHOFF TR LALSINNEEBEL TS
D, TONMEBIERECREL TS, /2, IR
IS L THRERUVEEOFRAFROON, BEMNUEHX
ASLNAH & IR ISR L T A2 L TRAENVENT
LLOLETEING.

Fig. 7 i3, 2 ) MEMEICfE ) BONB OB H 2R
ThiH HIMEEME LS CREEERELTLY, ¥
OARFERICB TS, EXERUREERLBEIIIN
i L TAg-CutHB & OB £ Cufe L T ad, 2, K
EAROEERCHFRER, 595 IHHORRBE LD
KhT PR ERLTWZOFEH NS, %) Mo
GRFET 1y 7 AREIETT S HRUIL (RO BN T
VB, FORREBGTLEBEEMIIR TR,

ZONIZEL, VE—EAg-Cu-TIRA ) Q&G RMEH
2L, F ¥y OEWICIIN Y- 2R T L AlB LU0
F & R EAIE L, WIS L5 M OBR MBI EM
AL, ABLUFONMRBIHE LTHRHET S I &M
WAL LRG0 SiNE Ag-Cu-Tidk A ) DF
ERETH, SIRUNFREEANL L TEY, e
B &R OB R RSN L, SIMUND )
BEE LTEAT 200 EE 3RS,

Fig. 5 DFERD 6, AIMPOF & AZEITHERFL
TWwALOEEEINEYD, F% FEEFRTBRELEY
BHAEETL 0, KIDEE 2 ) HORFICERNIC
AL, HO—MMEFULTHHLTS LD EHMESI
4. A5 HTREEAB600sE BICRERIZ 2B E, €731y
7 2k FIEE ORI SEERE OB WH T B OEBAERD
bNh, BREBERE, AIHITRERTA D FRRMEAR

Elcments distribution in the Ag-Cu-6mass%Ti brazing
liller brazed at 1173K for 3600s.

Fig. 6



Brazed area

Intensity ( €ps )

glg2 15K

(A) 1173K-120s
Ag-Cu-6mazss%Ti

X4,000  1vg W0IN 0192

Brazed area

13KV w4, 088
{B) 1173K-900s
Ag-Cu-bmass?6Ti

Brazed area

oSN

S ’
. .

Q183 1SKU 4,800

(C) 1173K-3600s
Ag-Cu-6mass%Ti

{1y D3t {pm W03

Fig. 7 The change in the brazed interface with increasing brazing time.
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EPMA line analysis of the cross section for the bruzed

region. (1373k-1800s, Ag-Cu-6mass%Ti}

—DHE, AIMOFI L ETTEFSREE, £, F
¥ EFENE—DEGA ) TRESZ VI EERRMTHL
HesHHmzmd. ZoOfR,E, ZO0BOHBICIERD
RIsofE@E, $hbbRIEEHRDSiE L NRED FAR
REBLTWwWA2LOLEFEINS, Fig. 8 345 HofFREE
MR S N2 IR OMR TS 72, 1373K-1800s
LEREEMTSING+FE AL, BAREBOLES
AR TH L, FERREORICBALLICE, Si,

. | L ' nal L 1
‘1' - @5ShhN ACKTYy ¢TI *TIsSk
n cou DTN TSz WAg

.. o

; . R R
= ® ' ‘ } . 1” N : " ® o4ae
ot < ._..A,_J‘A_.,_._JL-..:\—'.\J\—-
_L‘_‘ (7 OO W (0111, S ) P :
) 50 10

L]
S T T
o 20- K o a0

20 { deg )
{a) 1173K-000s , Ag-Cu-6mass%Ti

i s

1 L s
®siahe  ACkTy #7 *TISSis
[aleT OmH wrislz Hag

wo o 10 0o

29 ( deg 3
(a) 1173K-3600s , Ag-Cu-2mass%Ti

Fig. 9 X-ray diffraction pattern of the reaction laycr formed

at brazing interface.
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