u!{! Uo?;; U’/)C’.} r;"

103—117 W ;1399 QL‘\'.-.-AJ' K] J.:._"L_’_ AZBJLMZ gv...’.'....’i JL« gu|ﬁ| 6)&3? 6)‘9&5 K] 63\9 4.1,.’.'.’

rinal 05 K55 oY g sl (6358 Jlasl (S ol g sl 2L
AlSl 304

} Slis | pieo ‘2).9: S5 dens g 5 1,25 ek
DRl Ol o el o8 (SO wdige 05 8 lskinl =1
Olghol 5t Olass (E13 s go (S50 52) Blge pmilign A3 ) el )S Jonamdl £,15-2
Olgol gy Olagy (13 s ode Dlia 52073
(1399/08/17 1 alis i . + 1399/06/27 1alis 3L, ,3)
oS>

plomil 5 shaie 4 A als o 4N Oba Sl eslizal LAISI 304 ozl O S35V 5 @l o 6358 Il s 0 SRR 3 cpl 3
55 31,8 ol a3 850 5800 (750 (slales 3 5 ds S 15 2enSid 055 oeda (g3l 03bel 1 i 0l s (Sla €505 (iR 5% opl
Shesleal U Jlasl S i Jead (558 Dl 5 Jlasl gadlae jlstlo sy b S 513 0,8 0553 423590 560 30 Jlbs sls IS
S s e o8s Sl sl Uy e dE s oSS S5 A s st S A S Sen (05 S Se
3 0 35k Sl (6555 2 sSns Son sl s oA (6,8 o3I o sa b plSomtd 2T 53 5 a3 (8051l il (gla o
53 403 (53l 0 iy s 5 (8358 s U SRl o Los (I3 3 b Sl 05 555V 3 o i g 354 5 el
LB 052 K5 VB 53 OF i 358 5 lid 3 e 358 55 Wi ped Sl et g sy S S0 Sl S sl s Lad e
AgFe, 5 TIAG 3B LS 5 LSes ol 38 mlo 53 800 & Lo l531 5ls 0Lt et gl (35 2 536 5JUT Oge3] s s S
L e o i 31,8 Sl 453800 3 w500 s rad 4 555 o W sl 53 e il5l ol TIAQ (638 0y oS 5 535 45 3550
= sl (il 8l el Las (5l als 0L W € ged o Canglie ooy 303 OLES i e Siolol sl Jlasl (gaibane 3

Al e GalS s sl sliS 5 55 50 e LS 5 LSEs s a4 53850 iLes [l 5 s s e b pal

Y Ol (5358 Jlal (03 K5 2V b oslis g bdS oS

Microstructure and mechanical properties evaluation of diffusion bonded
joints of titanium to Al Sl 304 austenitic stainless steel

S.Z. Anvari ¥, S. Daneshpour 2, S. Oshaghi®

1- Department of Mechanical Engineering, Payame Noor University (PNU)
2- M. Sc Graduated, Daneshpajoohan Institute of Higher Education, Isfahan, Iran

3- Daneshpajoohan Institute of Higher Education, Isfahan, Iran
(Received 17 September 2020 ; Accepted 7 November 2020)

szaanvari @gmail.com : S s 2SI Cans ¢ s oukinw 5


mailto:szaanvari@gmail.com

103-117W 1399 Ob‘mﬁj K) Jﬁba 424)\.«;..3 gr..i.."ﬁ Ju g&‘ﬁ‘ ‘5)&:5‘99.- ‘5)‘9\.'.5 K) f*"\; Aij&a' g&b&aﬁ K) ‘5)‘,” |}A)' ok 104

Abstract

In this study, diffusion bonding between titanium and AISI 304 austenitic stainless steel by Ag interlayer was
investigated. In order to carry out this research, samples prepared after surface preparation were placed inside the
fixture and placed at the temperatures of 750,800 and 850 °C in the 30,60 and 90 min in the furnace under argon
protective gas. The phase transformation and microstructure of diffusion bonding interfaces of the joints were studied
using optical microscopy, scanning electron microscopy and x-ray diffraction. Then, the hardness of the samples was
measured using a hardness test apparatus. Finally, the samples were tested after being placed in the shear strength test
holder using a pressure test device and the shear strength of the samples was measured. Examination of optical
mi croscopi ¢ images shows the diffusion of silver in titanium and the partial diffusion of silver in stainless steel. On the
other hand, increasing the temperature increases the diffusion region as well as increasing the grain size in the
specimens. SEM images from the samples also confirmed the diffusion of silver in titanium and partially diffusion into
stainless steel. The results of the XRD test on the samples showed that the temperature rise to 800 °C leads to the
formation of TiAg and AgsFe; intermetallic compounds, which the existence of TiAg intermetallic compound increases
the hardnessof the sample. For thisreason, the sample at 800 °C showed the highest hardness. The shear strength of the
samples showed that the increase in temperature increased the shear strength of the samples and decreased the shear

strength by increasing the temperature above 850 ° C due to the formation of brittle intermetallic compounds.

K eywords: Titanium, Stainless stedl, Diffusion bonding, Interlayer.
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