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Effect of Tensile Prestrain on Low-Temperature Ductility of Fe-Cu Alloy

Synopsis:

Ryuichi HAMANO and Kazuo Tsuva

The effect of prestrain on the low-temperature ductility of Fe-1.839Cu alloy was investigated as a
function of prestrain temperature, prestrain quantity, and tensile testing temperature.

Ductility of solution-treated Fe-1.839,Cu alloy at 77K decreased about 20% with increasing prestrain
at room temperature, whereas, ductility of aged Fe-1.839Cu alloy (25h at 700°C ) increased about
10% at 120 and 77K, after prestrain of 2.49, at room temperature. However, the ductility did not

increase, after any prestrain at 153K.

Dislocation structure produced by prestrain of 2.49, at room temperature was observed, after 59,
deformation at 77K for aged Fe-1.83%Cu alloy (96h at 700°C ), but not for solution-treated Fe-

1.839Cu alloy.
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Fig. 1. Effect of prestrain at room temperature on
elongation and flow stress of solution
treated Fe-1.839,Cu alloy at 77K.
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Fig. 2. Effect of prestrain at room temperature on
elongation and flow stress at 153K of Fe-
1.8394Cu alloy aged for 25h at 700°C.
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Fig. 3. Effect of prestrain at room temperature on
elongation and flow stress at 120K of Fe-
1.839,Cu alloy aged for 25h at 700°C.
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Fig. 4. Effect of prestrain at room temperature on
elongation and flow stress at 77K of Fe-
1.839Cu alloy aged for 25h at 700°C .
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Fig. 5. Effect of prestrain at 153K on elongation
and flow stress at 77K of Fe-1.839,Cu alloy
aged for 25h at 700°C.
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Fig. 6. Effect of prestrain at room temperature on
elongation of Fe-1.839,Cu alloy with coarse
grains at 77K. (A) Assolution treated. (B)
Aged for 25h at 700°C.
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Table 1. Work hardening exponent, » under different prestrain conditions for solution-treated
Fe-1.839,Cu alloy, and Fe-1.839,Cu alloy aged for 25h at 700°C.

Prestrain, 9%
Prestrain temperature Test temperature
0 2103 | 171019

Iron Room temperature 77K 0.20 0.10 0.04
Solution treated Room temperature 77K 0.21 0.13 ' 0.05
Aged

(700°C % 25h ) 153K 77K 0.0 0.01 0.01
1(\7%36%30 %25h ) Room temperature 120K 0.11 0.16 0.07
Aged Room temperature 77K 0.0 0.05 0.01
(700°C x25h) p : : :
Aged Room temperature 153K 0.24 0.14 0.08
(700°C x25h) P : : :

Table 2. Mean work hardening rates under different prestrain conditions for solution-treated
Fe-1.839Cu alloy, and Fe-1.83%Cu alloy aged for 25h at 700°C.

do/de, mean value
Prest{;a/ir)l strain range
0.002 to 0.01 0.04 to 0.05 0.09 ot 0.10
Solution treated 0 — — 140
Prestrained : room temperature 2.4 788 160 107
Tested : 77K 19.1 463 80 —
Aged : 700°C x25h 0 — — 70
Prestrained : room temperature 2.4 640 96 80
Tested : 120K 17.0 280 70 —
Aged : 700°C X 25h 0 — 0 —
Prestrained : room temperature 3.0 963 94 —
Tested : 77K 19.4 681 — —
Aged : 700°C x25h 0 — — _
Prestrained : 153K 5.1 75 — —
Tested : 77K 17.0 125 — —
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Photo. 1. Transmission electron micrograph of Fe-
1.839%Cu alloy strained 59 at room
temperature, after aged for 96h at 700°C.

Photo. 2. Transmission electron micrographs of
solution-treated Fe-1.839%Cu alloy, (A)
strained 5% at 77K, and (B) strained
59, at 77K after 2.49; prestrain at
room temperature.

— 103 —




784 % & W

w64 4 (1978) 45 6%

Photo. 3. Transmission electron micrographs of Fe-
1.839,Cu alloys aged for 96h at 700°C,
(A) strained 5% at 77K and (B) strained
5% at 77K after 2.49, prestrain at room
temperature.
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Fig. 7. Effect of prestrain at room temperature on
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Photo. 4. Optical micrographs of Fe-1.839,Cu
alloys aged for 25h at 700°C, (A) fra-
ctured at 77K, and (B) fractured at
77K after 2.49, prestrain at room
temperature.

e, AR CEONRERE, EREFM LT
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BT 2 LEWEZREBLTND LELLND.
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Fe-1.83%Cu &4 0RIRMEMI 3 XiET 5RTOT
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1) PBIR{CH (840°C X4h) KEIRTTFOTHhEE X
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2) Wt (F00°C x25h) i TFOTSH (K92%) &
FRTH 25 & 120K IO 77K ORIEM TS
5. LL, 188K TPOFLeb525 L T7TK OER
PRI L 72w,

3)  WEMWWI T DK & Ik ihr oM 0% &,
FOFHEHEERTE 25 L 7T OEEEFMINT 5.

4) B (700°C X96h) I HEFOFH (2.4%)
Z5 2T TTK T 5% Z L7 Ba Oshoiiis 70
ThE 52 FiC TTK T 5% £ L 55 Oisfifiis
LRI,
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