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Brazing of TiAl and AISI4140 steel using an Ag-Cu-Ti insert metal
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ABSTRACT We have investigated the microstructures and the mechanical properties of
TiAl/Cerametil721 (Ag-Cu-Ti insert metal)/AISI4140 joints at 800°C for 60 to 300s using induction
brazing method. Two continuous reaction layers of AICuTi and AICu;Ti were formed at the

interface between the braze and TiAl, whose thickness increased with the brazing time. The braze

consisted of Ag-rich, Tirich, CuTi and CuTi, phases. The maximum tensile strength achieved
296MPa, which was 71% of that of TiAl base metal, for the specimen bonded at 800C. Further
increase of the brazing temperature and time resulted in constant deterioration of its bonding

strength due to large amount of brittle IMC.

1. M =

TIAIS & ¥ZE, 2 = 9 uist &
A 5o A3lg AFA - YT L 1eAwE &
I3 Qe F43 S3FE F ol A,
TIAIZ 7F84¢] "oz, ¥ A7 U4
2 QA3 1 §fo] AFgEm Qvd g3}y,
A 5 YRS ¥RIe FF, 7hFE, &Y
A 2 Aol g A7+ HF AYPHI Y
tt. §3] TiAlg Z9 L ¢4 J&x &
I A8 E H9FFg FAd o 23, o EF
TFZES AR A%d 4¥d FH o

£ o

o2k, TiAle] 8§ &4, 4 e, By o
A, vhd FAd g I3t s AgHD
At &6 &H B¢, 83 T T A
3, AANA HZE A Jide] o]F ol
A g3 Utk vk e B, A A= H
234 548 ¢ ANE F# A= “plug-type”?]
AHE AR & gl Dol Ao =37 &
& Ase B, Hud 4 JYg F4E R
o] AT, HI FA Akl 21 dHel At ol
ghaf, Beold A3 IR A9 Aol A
o 913, ALY H¥o] sMEdH, AdHez ¥

< A e=d4M, & FAHez A8 HAFRE
FAel Aol 7hed FH el AN

9, Ag2 Ti € 2 5 A8 2eo)d A
Zoll AHgEe AEHYI AYES Aol 9
o Ag-Cu 33 &Y 549 2, vluy ¥
A 2=, #+8 2549 Y =& Jdod
= Aol AUtk =, Ag-Cu-TiAl 39 7
+, Tiel g4z J3to HI L= Hast
e AdEE Azl

M, & @7 e Ag-Cu-Ti 4 5%
AHE S, H3 A3tel mE TiAlg AISI4140 73
< Y S4 u9E ¥ JY ¥} =0 4
T3 T

2. A gb
B Ao AMEE TiAlL investment casting
of s AZE Ti-47at%Alo| Ut TiAl#}
AISI4140€ 920x35mm 2 71e] AAE dQo =z
7FEatdt AM8dE AYE%2 Lucas-Milhaupt
Aol EA47} 100ime) Cerametil7210]) 9t} o]+
AS4E FFAI17) S8 §F el 40vol% Ti



20044 FA St HEOS| $E=F, 20044 58, MF

KWS 2004-Spring

34 249 Ag-Cu g3 FHolN
A= 1,200grit SiC ARIAZE E4T
g AFyez FHE AAHT F vgoldy
o} o] o, AlHe 1Y WHL Fig. 19 v
Atk ASAH FFE A% A4 Ti ZH
< 9% (TIADS F3x=& 3ot Fig. 29
A 2EE 800CE nAdEL, HE A
60, 180, 3002 3t H# oy 2x=
87] Ao, AFF A 2x=F TLII7] 9
g|A 750TAAM 28T FAALH, FF F A
5o WE $¥E HAsEr] A 2089
AARA Aoz MYt ZA AYdsE9
Astg B8ty YA, 37x107°Pa7tA] AFF
% 27x10°Pazt A Ar 7}28& =34

A %, AR vde mAzAe FAEA
oA o] Fbad Azt ARZI(BEL Back-scattered
Electron Image)Z F3|A BE3 A HEH
AdE gE 338 242 EPMA (Electron
Probe  Micro-Analyzer)9}  EDS (Energy
Dispersive Spectroscopy)& $3] E43ldc o
A AEL FLdA 05mm/ming] UF £x =2
S99 A% AY F, ey A8 g
& SEM3 EDSE $al4, A% Alztel me
55 B

Al
T
)

o AL mi o T o 4 {1 O
o £ 3R
P
to
=

o rlo

3.1 oM =%

3.1.1. Fig. 3& 800TC9 FH¥E2x A 60s HE
300s9] Aoz volA HY F HY A
He FAAAHUA(SEM)C.E #FF Atzo]
th AISI41402 AYdE49 949 Hg3le o
w3 A&EHA &£ AFE S5 AHAHHA G
A AdEFEHY 94 F Age EA dia¢
983tz @¥m w|Fe Cust Tiel z8¥
Ag-rich 4oz #Z=HYR, Cud 3¥ TiAlF
kg3, A AP AlCuTi ¥ AlCu:Tigte
£ F47 3TE & WAFAY o] F
e F& HE Aol F1gel wa 1
FA7 ZF7HgE BESA. dutyew
T BRE Fol HAFT 5AHE JEHUE A
| F2olE o, o33 Wie JY =T A
A7l 8oz FEPE HoE dydEY.

3.1.2. AlCuTi ¥ AICwTio] 25U ES 4
e Ad 4% W Cug 2Hsle W3,

to i o i R
B o B

olo] Wl HFAIZ wWE AYFEY Az
o] WM3lsle AL BFIFA AU & W
Cud #A+v Ag-richd) %S Z7HA17FHH
313. EPMAE &3 Ax, AUIFH
Ag-rich, Ti-rich, CuTi$®} CuTi:Z °]|FH &
#HFAD. CuTizd A%, Ti-rich®t CuTi 4
Atoje] AAEHJG, ol Ag-Cu-Ti YA
B Aol Tig} CuTivl AP P2 AAHS
FA g3 a2 Aloldl CuTiZb e HAo=
o, FE &t o) HHE oz ddE

te 2 ox 1o wp rfo

32 7|HM &M

3.2.1. Fig. 4+ 60s¥-E 300se] H§ Alztel ot
& TiAl/Cerametil721/AISI4140 H A2 il
F ZAxE JEd ZdPgolg. a2y Hol= A
I o], HFAIZ 60sY w, 2906MPas] FHd] <
F A= (BA Bx9 F 710%)E et o,
HgRA|Zrol Sl et 2 g ZAFEES #
F At ole H{AIZro|l Sr1del wek TiAl
I A 2% Atoldl AAdHE dE5FYA g
53 JFE FH Ag-rich 49 F7te 9%
Ro g Atgdd.

7

E dF7Ee Auagdn, FRENE A75A
24 2 IFAIFAHGFAHE: R12-2002-057
-03001-0)9] A F}ell o]FojFA Ro=z HA
2 A A4 AAE =g

ZoEd

1. RK. Shive, SK. Wu, S.Y. Chen : Infrared brazing
of TiAl intermetallic using BAg-8 braze alloy,
Acta Materialia, (2003)

2. T. Noda, T. Shimizu, M. Okabe and T. likubo :
Joining of TiAl and steels by induction braizng,
Materials  Science and A239-40
(1997), 613-618

3. WB. Lee, MG. Kim, IM. Koo, KK. Kim, D. ]J.
Quesnel, Y.J. Kim, S.B. Jung : Friction welding of
TiAl and AISI4140, Journal of Materials Science
39 (2004), 1125-1128.

Engineering

_46_



20044 =7 St=tuols] HHE=F 20044 53, MF

KWS 2004-Spring

;
I

4140

cowple Specimen fixer /

Fig. 1 Schematic diagram of brazing system: The Ti
black coating of Cerametil721 can be placed on
the part facing upwards (TiAl)
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Fig. 2 Temperature profile used for induction-brazing g
of TiAl/Cerametil721/AISI4140 ;o)
g 300
=
é 250

200

Reaction layer

Fig. 3 SEM BEIs of the TiAl/Cerametil721 /AISI4140
specimens brazed at 800°C for (a) 1min, (b) 3min and
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Fig. 4 Tensile strength of TiAl/Cerametil721/AISI4140
joints induction-brazed at 800°C for 60 to 300s.
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