Journal of Korean Powder Metallurgy Institute
Vol. 2, No. 1, 1995

Fe?| MA956 AtEE AL

ZXFE - oA

r2tsterael #o|ahakd

S gl et eyt

- UxE - A
LT LT

Transient-Liquid-Phase Bonding of Fe-Base MA956 ODS Alloy
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ABSTRACT TLP(Transient-Liquid-Phase) bonding of Fe-base MA956 ODS alloy was perfor-
med. As insert metal a commercially available Ni-base alloy(MBF50) and an MA956 alloy with
additive elements of 7wt% Si and 1wt% B were used. To confirm the idea that a concurrent
use of MA956 powder with insert metals can enhance the homogenization of constituent elements
and thereby reduce the thickness of joint interface, MA956 powder was also inserted in a form
of sheet. SEM observation and EDS analysis revealed that Cr-rich phase was formed in the bonded
interface in initial stage of isothermal solidification during the bonding process, irrespective of
kind of insert metals. Measurement of hardeness in the region of bonded interface and EDS analysis
showed that a complete homogenization of composition could not be obtained especially in case
of MBF50. Joints using either BSi insert metals only or BSi insert together with MA956 powder
interlaver showed, however, a remarkable improvement in a compositional homogenization, even
though a rapid grain growth in the bonded interface could not be hindered.
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Material Cr Al Ti Mn Ni C Si B Y50, Fe

Base metal MA956 18.84 457 0.37 0.10 0.09 0.014 0.11 — 0.495 Bal.
Insert metal MBF50 15 - - - Bal. - 7 15 - -
BSi 20 45 0.5 — - - 7.0 1.0 0.5 Bal.
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Fig. 1. Schematics of joining apparatus.

T-91 % Flake &¥le] MA9S6o| §3L 237 93
Si¢} BE AHrlsle] Ard$]7)8le) A TIG arc mel-
ting¥t % 50 ym A7} HES s}Fete] AL-E
oh ol HrHE Si9) AL 1~Twt%E AR
o, old] BE F712 1wit% X% 2A¢ s
Ar EH7)6lA $245% 10K/mine] =A08 o
4 A¥HL Yot JYPYLEE FAlSkgL) o
A9 HYE Fuld AR ARISEL, L&A
w2 2o dshy HasbE) 8 A e ¢
He vl 7wth Si+lwt% B ZFA(e]3 BSIR
ENE HEA R Adsignt 7 AE4e] =
A E 19 ZA 249 84 dehigich o)
AEET obey] FAs Y d5H 2 A
AY ARGA A7 Y& FAlo) g3 AR
2, MA956 242 12 cc®] ol|gk-g-) 4 g2 Polyvi-
nyl-butyralg 412 Binder& A}3-3}ed 50 ym 5
2] Sheet Hel2 A=, 214819t

23. 8 #

AL 29 13 22 AF 359 ferldE2E
AHg-sted, 0.04Pa®) AFEH711A 600 K/min)
Ex 8 Jtdste] AFLEAM UAAT T F7
& F el Aot AgLxe TLP il
Wl AALzR deld e A4FHLERdd
80~100 K &2 1503~1563 K22 #}x A 7ke
A2 E Tk T oukE YzpstA, 1, 4, 16, 36, 64,
1008 T2z wW3AA AYE P3¢k 27

Sheet AME3191 & i 2 Sheet AMIF4e)
oFEe| AAekES ol P& Bshsich

2.4, MW B 9 HTEE FA

PR e Ferdioy B AYRe] 02
APAYR e ALY F Aol $-F Aok A
£3te] 600~1200W 7% od=}&l3r, 0.05um Alu-
mina AHALZ HF v}yl F o Ysted Has
et oA MBF50S Aoz Abgasle
W olukdal oA (9: D ket Aaegel] =
Haldlag 2302 DC 6Ve) 27102 5~10sec
T AN F, (@4 DA FABE @11
39 |2 e Egelo] 1087 AFAlsted 24
BAsYch 29 2T FAER AN Az
AAESE AHR 7Sl Asjdote) BAglel
FA9) EdelA FAY 2RO A F
24 BRI FARAAI] Bl 9% BAE
FEEe) BA R 249 ABoz dado
o, AN 444 B FFYe AL 24
317] $15) EDSel &)% H 842} 418-4.& P3tedch
wAlsh AgEare) BARSE shelshast o)
1 2 ZAY AREES xAso e, o9 5
ZL 049N, FA A7 15secE 3t AP S
oS Ao g of v upegko & 1500 um ¥ 7R
AL S5 AEas A

3.1, A2 Ni7| M4U24(MBF50) MA956
2% Sheeto| 2JF ™E

A} 2ol M QG vhe} o], Niz] A9l F4-&
AT WAA Foll A 53 54§ 2L 9lo] Nirl
AL B8 Fer] 9 Beo]|AY e da
AREE S gl W, Ferl AE45e 2 549
olel mlX|z] Rsle] A5z} FAN7}R] o] F )R] A
A2 e AAelch webA, B dyee Tl
7Feet 34 Ni7) AJE550 A 5873 d4al
B2 ghke] 714 whe MBF50(Ni-18.5Cr-7.58i-1B)
& AYste] A MAISET} 2 249 ¥
sheets} @7 Zal Alelol A9l %, 2% 1503K,
AL 69MPaclld {47 1~100F-2.
WatAA AL Pl o271 Bitake] o

Vol. 2, No. 1, 1995



56 . PAE R

(b)

(@ ,
Fig. 2. Optical micrographs of bonded interface of the
joints produced at 1503 K for (a) 1 min, (b) 4 min and
(¢) 100 min with concurrent use of MBF50 and MA
956 powder sheet.
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Fig. 3. Distribution of Vickers hardness in bonded in-
terface of the joint in Fig. 2: (a) 4 min, (b) 36 min
and (¢) 100 min.
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Fig. 4. SEM photographs of the marked regions in Fig. 2 with results of EDS analysis.
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the results of EDS analysis for the marked regions.
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(¢) 4 min and (d) 16 min with concurrent use of BSi
and MA956 powder sheet.
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