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ABSTRACT 00Ci25Ni7Mo3N duplex stainless steel was treated by different solutions its super plastic deformation was tested on an
isothermal tensile machine and the diffusion bonding by super plastic deformation was performed on a Gleeble 3500 thermal simulator.

The solution treated microstructures and the bonding interface voids were observed by scanning electron microscopy ( SEM) . The re—
sults indicate that the volume ratio of o phase to y phase ( x,/x,) varies with the solution temperature. During the tensile process the
elongation and the peak stress increase with the initial value of x, /x increasing under the same deformation condition. The elongation
of the specimen solution-treated at 1350 °C reaches to 1186% at a deformation temperature of 960 °C and a strain rate of 1 x 10 > s ™"
At a bonding temperature of 1100 °C the diffusion bonding mechanism depends on loading modes but the influence of loading modes on
the interfacial shear strength is not significant. During the bonding the closure degree and retention position of the interfacial voids are

related with the relative migration velocity of grain boundaries.
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1 . (a) 1050°C; (b) 1100°C; (¢) 1150°C; (d) 1200°C; (e) 1250°C; () 1300°C
Fig.1 SEM images of the duplex stainless steel with different solution temperatures: (a) 1050°C; (b) 1100°C; (¢) 1150°C; (d) 1200°C; (e)
1250°C; (f) 1300°C

40 40
(a) (b) 1050 C
w7z 1 050 °C B=31 100 °C

sob f B9 1100 °C 3ok f D 1150
[ 1 150 °C §Y1 200 °C

BN 1 200 °C 11300

7!

. 7

g g i
o /i = s
® 7 11300 C & o
% 200 & R
< [/ 2 /o
i k7N Bin wow
%% [/ 74

i 7

;:Q ?ﬁ ;>

10 % 100 & i

i o

Al 2 “u

79| ; ?

77

il

Al

0 30 45 60 75 0 0 40 50 60 70
L RT fum ALRSE fum
2oL q24
/ {22
Y
651 42.0
S 1.8 -
= 60 £
5 116 ®

551 / - 114
.\-// —a— xZ/xv 112
soF A /

A 11.0
1 1 1 Il 1 1
1050 1100 1150 1200 1250 1300
[57R )% /°C
2 c(a) a5 (b)) y () x lx,

Fig.2  Grain size distribution at different solution temperatures: (a) « phase; (b) vy phase; (¢) w,/x,
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Fig.3 Super plastic deformed specimens at 960 °C and 1 x 10 ™* s ™' (a) specimen before deformation; (b) 1000°C; (¢) 1050°C; (d) 1100

C: () 1150°C; () 1200°C; (g) 1250°C; (h) 1300°C; (i) 1350°C
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Fig.4 Curves of super plastic deformation tensile tests: (a) elongation and x,/x,; (b) elongation and peak stress
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6 (1100°C 10 MPa 5min). (a) 1000C; (b) 1100 °C; ()
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Fig.6 SEM images of the bonding specimens deformed at 1100 °C and 10 MPa for 5 min  after being treated at different solution temperatures: ( a)
1000°C: (b) 1100°C; (¢) 1150C; (d) 1250C
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Fig.7 SEM images of the bonding specimens deformed at 1100°C and 1 x 10 = s =! by 20% reduction after being treated at different solution tem—
peratures: (a) 1000°C; (b) 1100°C; (¢) 1150°C; (d) 1250C
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