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Superplastic Behaviour and Optimum Work Processing of a Powder-

consolidated and Extruded Ni-base Superalloy

Synopsis :

Yasunori TORISAKA and Matsuo MIYAGAWA

The powder of nickel-base superalloy Mod. IN-100 was consolidated by hot isostatic pressing and re-
crystallized under the conditions of extrusion ratio of 72% at 1 373 K and subsequent annealing at 1 343 K
X1 h. The fine grain size of 1.5 um in diameter was obtained.

The superplastic behaviour of alloy bars mentioned above was investigated in the temperature range of
1 223~1 423 K and in the range of strain rates from 2.5X107* to 107 * s %

The In ¢ vs. In ¢ curves were obtained.

It was shown that the conditions obtaining the maximum strain-

rate sensitivity index, m changed from the constant strain rate of 102 s ! at temperatures above 1 303 K
to the constant flow stress of 150 MPa below 1 303 K. Therefore, it was possible to divide the In & vs. In
¢ curves into six regions according to the deformation behaviour.

Furthermore, it was desirable to decrease the temperature continuously for the purpose of keeping the
maximum m during superplastic deformation in tensile test. In fact, the total elongation exceeded extreme-

ly as compared with the isothermal test.

Key words : superplastic behaviour ; optimum work processing ; Ni-base superalloy ; Mod. IN-100 ; hot
isostatic pressing ; extrusion ratio ; strain-rate sensitivity index ; flow stress.

1. #& £}

Ni #£#E 205 € Mod. IN-100 O MEBHIAS Saki % 3
LTHRAL%E, Tok#EMEEFR, ONBIRE=
1353~1393K, QO LEt=70% LLE, TR Tik%
HhWVnI EEREOHEY CHLPI L.

I o ED ¢, ELOFMIEZTEMOPT,
72%, 1373 K ¥ L# 1343 KX1h 0L $ LI I3
SRRLEELT 1.5um EFEFICHMT, 1323K 2B %
M ABRDRER, HERD IN-100 DEK m A 2~4X
107 3s ' OUOTFARETHELN TSI L, 2.0X
10727 L 0B FENOTARETESRAZZILE
oI L 7.

FIZNOHED T, FHS51E, Mod. IN-100 DEIE-
ERRAEM Y, SO ZEADOREBLVTVTA
HEETHRD AR, UToZ L xHL,MIc L.

b, HeORBERIC S5 -2 R/ -
DFAEEMBICBYT, B mEONHONDEED
1323K #8ic, KBRITY—%EIsH—ETHD0
WL, BRETROTARE-ECBLT S, F7,
WA ORBBEICBITA Y- 7 RS-0 HEREM
WG, EEAREE SO RO DBEBIIHEITES.

Z S TEBRE T, RBEFHEH TH LN Mod.
IN-100 {4 DBREB L VPO TAEETHIRSD 2 &1
X0, zoBPRESTREL L LI, BEEMTIN
B0 AR L.

2. EHBIUERGE

AR IFHD? LE&CRAKTH L0, KBMTRZD
ARGV CEERE S R R B.

Table 1 12 78 9 K [ Homogeneous Metals 1 % &
— 325 mesh Mod. IN-100 7 b <4 XHrEIZ, 1373KX

BEAN 61 48 11 A 13 H52f+ (Received Nov. 13, 1986)

* T RERRTIEAEMIMTIIZERT 1% (Mechanical Engineering Laboratory, Agency of Industrial Science and

Technology, 1-2 Namiki Tsukuba 305)

2 TEEMBEMEIFAS T (The Technological University of Nagaoka)

—115—



116 B L W %74 4 (1988) £ 1 F

Table 1. Chemical composition of Mod. IN-100 atomized powder (wt% ).

Material C Si Mn P S Cu Ni Cr Mo Co Ti Al
Mod. IN-100 P/M 0.063 <0.05 <0.008 <0.005 <0.003 <0.002 Bal. 12.43 3.40 18.36 4.27 4.84
Material Nb  Hf

Mod. IN-100 P/M - -

Zr B w Fe V  Cd+Ta Pb Bi 0
0.053 0.023 0.03 0.088 0.650 <0.02 <0.1(ppm) <0.2(ppm) 103(ppm)

N
23(ppm)

Photo. 1. Optical microstructures of Mod. IN-100
with 1.5 pm (a) and 3.9 pm (b) diam grain size.
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Fig. 2. Effect of testing temperature and strain rate on the total elongation in Mod.IN-100 bars.
Numerals in photo. indicate total elongation (%)
Photo. 2. . Specimens of Mod.IN-100 bar after superplastic test.
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