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A 0.96 mass%C steel coated with chromium carbides
was brazed to SizN,; by using Ag-Cu/Ti alloy. Chromi-
um carbides were coated on the steel at 1373 K for 2.5
to 36h in an (Ar+HC]) mixture gas using the Cr pow-
der pack process. The obtained coating layer consisted
of M;C;3 and My3Cs(M=Fe, Cr). The bonding treatment
was performed at 1173 K for 1h in vacuum. The shear
strength of the joint increased with increasing coating
layer thickness up to 20 #um. The average and maximum
shear strengths of the joint with a coating layer of 20
um in thickness were 209 and 258 MPa, respectively.
Those of the joint without the coating layer were 149
and 218 MPa, respectively. The Weibull slopes for the
shear strength were 9.4 in the former and 3.8 in the lat-
ter. It was considered that the coating layer played an
important role as an active layer of interfacial reaction
and as a relaxation layer of thermal stress in the joint.
The difference in interfacial structures between these
joints was also discussed on the basis of TEM observa-
tion.

Key-words : Carbon-steel, SigN,, Diffusion coating, Chro-
mized layer, Segregation, TiC
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Fig. 1. A schematic illustration of apparatus for diffusion coat-

ing.
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Fig. 2. Optical micrograph and X-ray diffraction patterns of
chromized coating layer at various depths from the surface on a
0.96 mass%C steel formed at 1373 K for 9h.
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Fig. 3. Optical micrographs of the bonding interface in the
joints; (a) no-treated, (b) chromized for 9h.
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Fig. 4. EPMA micrographs of the bonding interface in the joint
with chromized coating layer on the steel chromized at 1373 K for
9h; (a) secondary electron image, (b) Ti Ka image, (c) Cr K« im-
age, (d) Ag La image, (e) Cu Ka image.
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Fig. 5. Shear strength of the joints with and without chromized
coating layer.
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Fig. 6. X-ray diffraction pattern on fractured surface of the joint
with chromized coating layer on the steel chromized at 1373 K for
9h.

LA, Ei, HEAEL-EEEORKE S R/IMEDZE
FRUBOLO LD /NELEsTWAS. BIZ, ThHOE
EHEOBHEMET* BERC X BEIFTICEIVFARSL L, &
MIBOFTAEIL TR T SisNg WFOBETH 5 —7, #HE
R L= B A OWKEPTNL, #4655 H L SisNg OB
ERARELACLD L SENs A THE LA LONEFLET
L. MiEOHE BT HREBUOHE D X REIHHR
B 6 IR, KEBDIEAIHAMCOEMEEZ LN S
5, BB AR M;C; DY — 27 2 Ti/SisN, R C4E
U7 Ti 41ty (TiSi, TiSiz) OE—7 HFBDOLN 5.
RO LR TIE, BERENSERL, BICES
REAOSOBEEHE L THWBHET EnD, 70 ARt EE
BI3BRBEIL ORI EDIIER LD EEZLNS
2, S, HNXRED R IF 5O Yic k) RERED
BEBIC N BIE T HLBERD 5.

3.2 BEAMEICHMTIZIVOLRICHHEEROBENDEY

2

BEMEICKT 57 a0 ARICHEROE S OFETH
TICRT. xi, BEOum iZB7 5MEIIRABOES
HOMETH 5. REMICUR LICHERBOR S NN %
CONTHEEI ER L, BE20um OBEICKR D E\VE
NEOLN 5, BICHBNHA36h 1TV, B X940 um DR
LR AT L8 5 L I ICE T L, R
BOBESALVERTES. RIZeBRA-XSC, #e40
HoORE, 7oLRICHEBBOE ST TI LORIGIZED
WL A, 36h OBBAE LA T, KHFHEEE
BERUCEPMA I L5526, #EBHSEI30um &
B L T\, £ ANRBREBEOWEO X R EIHIC
BWTh, RIWBAHERT S M,C; DY —7 53% B
bhrc. ST, 36h ODFEBUBE LT /2B ED7 T LR
(e OfESRIRE, K2 () & LT, 30 um BEICHE
L<HAELTWS., ZOZ L XD, 36h OFEMNE L7
BEEROBERK T, #ERBAGOMERTICERYT S &
Eainb.

81, RUBOBEEEKRU2.5h & %h O 7 AR
BEAE - fBEEEROBEEEEY A TV F L

NI | -El ectronic Library Service



The Ceramic Society of Japan

1366 7 O LRI U7 R & SN, O S

Chromizing Time (h)
0 2.5 9 36
{ T I

250

- O/O
/ \

100 -

(,Tl L | | I T

0 10 20 30 40
Thickness of Chromized Layer (um)

(MPa)
[
S

W
(=}

Shear Strength

Fig. 7. Relation between shear strength and thickness of

chromized layer in the joints.
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Fig. 8. Weibull plots of shear strength in the joints with and
without chromized coating layer.
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Fig. 9. TEM micrograph of TiC formed at the interface be-
tween steel and brazing metal in the joint brazed at 1173 K for 1h
without coating layer.
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Fig. 10. TEM micrograph of coating layer chromized at 1373 K
for 9h in the joint brazed at 1173 K for 1h.
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Fig. 11. (a) Bright field image of TiC fine grains formed on
chromized coating layer in the joint, (b) microarea electron
diffraction pattern taken from grain B in (a), (c) dark field image
taken by using 220 spot in (b).
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Fig. 12. TEM micrographs of TiN formed in the joint brazed at
1173 K for 1h with coating layer chromized at 1373 K for 9h; (a)
dark field image, (b) electron diffraction pattern of TiN.
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