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Effects of Stress on Phase Transformations and Precipitations

. I C &

R HA R S 2 5 & &, —BIKIZELD
FE L HUER OB X 2EEREES. SOk, A5
PBAR IR T b B E S RIS TREBIC o7 b
T5E, MERBCHHEIOEEY 35 = & 2 ic
5. TRZDOENFEL, HERBRLHHELE > KT8
DEDRIETERMREXET 20 THH 0. &
TILEBBERTHDL<LT vy A P ERBL, Highi ik
SHHBARC 5T T, KRB LR T TR E > e
L, COMBEELTCHBZ LT 5.

2. QLTS MNERCEEETEAME

=T VYA Y ERRCK LIETIE AR LT,
BERKEL QT TRDO IS RZF Y 0BANLEHR I
T&7o.

(1) #MRECEk LIFTHE

(2) BTEHCE LIETHE

(3) BHFBREREETHRN
KECIZ D X S BAR ST EL B s TLY
ELLxvnb Lhziws, MTeEELOFELR
ZTCIEZBOT IR BOBIEEL E LD TLRS.
2:1 ERRECHKIETENDR NS
< T VYA BRI E T o SR e A BT
B L) b 3h, REBREY EbVC—REEE
ThhH, TOBMO—2L LTERBIIBHEE ~L T vy
1 FHDILENBH A L F -0 L kB BE T, T
BRZLTBBH LI My STRUDTEIDENSE
EDRBEF OIS, COZLB3ERBY I T IEKE N
(driving force—f}fH& <A 7 v 1 P O (L2 HESE
E=RNF-E) BUETHD, EFEM =L F—D
FENPKRECZEERTOIDTHS. ZOHEFE=51
F—E LT, —BIZ~AT vy 1 b FRBAECEE 5B
FAF—, BE~LT v M P HOBRIC KT 5 AH
=R NF —, BREEMOEBNCET 5 ER L= ¥ —
mEREZ BRI, ThbOIbFE= v 5712 AR
ORBINPBLETH D, ThiBGHERE &> THR

A1 58 45 A 4 BEH (Received May 4, 1983) (IKEAHIFER)

Akikazu SATO and Masaharu Kato

5.
BROBHRCE T A=V vy 1 FERTIL, B3R T,
GEEAE (B SERME (AT vy ) 0Bk
NEHR I PEERBECEZ L. A40D X 5 8Bl %
TIRRD L SICERTES. 4,Fig. 1 k3 A
%B —“ ST EL D, TOFEELED 1mol ORMELE <
T VL P HOEENER= AV F - (FTADHB
=R AF =) rhZh Gp, Gu &T5E, ThbO
BEZLIEXM Fig. 1(a) oXscEes. BE
Ty T Gp &£ Guixbh, ThANZDOESTOHmHED
BIEPERETHS. LaL, Lo ks cERc
3 (To—My) ZOoOBBHEZ LTI LDTIAT vy
1 bﬂf%ﬁ‘;:}"\ic D, Ms }#T{’C‘bi%liﬁbj]bi AGP—)M WC%
L. Fig. 1 (b), (¢) BEhFREE T, Mtk
T 3WED Bl = 2 v F —~— AR 2 BRAOR L
LDTHE. ThinbbhnbXdE, A%B&&Tix
BEE To, M (13T PHEIREBR TR HEFEBAC 5
b, RFORERLEZ I HOMBRIL ISR
ID e & (Ty BT Fiit o & o' (Mg 1@
BWT) ERELBRELDTHD. LENOTH LS
PR R TENE, Fig. 1 (¢) WREhB X510
BE M; CoOFLDEAMEBR=FAF— L G, DT
BHEH, =AF /A IR G VWS X EVCERS
FAF—F LY, R AT VYA AN REZEM L
HENBEBHTH 5.

EBRIONCIN ML D E My BRET2 2 &0
bhTwWa., —IR OB —kc M, Sz t-5H
L, BKEOBECII<AT v 1 TR 5 L
{LCREL My UL ER (BRI O & %) 23T
(R D & X)) T20°9, &, —EEHOBEYE
L5, TokE My UXILT o oMK THY,
ThE Myo) LERT. F0k& 1mol B D M(o)
RIZET LB E % 4G oy, )1 0 HIERBD 7=
DELcfhFd lmol B 7 h W(>0) & 3 huiE, JEb
FrRXAF—INNCILT-EBEWHRED S EITH
P KRR DI EE % 5.

AG p i+ W=AGp_ppp-eevesvreereneeienuneennen (1)

* OHATERYRZREBEBRITEMER Ti8 (Graduate School at Nagatsuta, Tokyo Institute of
Technology, 4259 Nagatsuta Midori-ku Yokohama 227)

1



1532

Free energy —»

% 69 4 (1983) 5145

Fig. 1. A schematic illustration of
free energy curves associated with
a martensitic transformation. (a)

free energy-temperature curves, (b)
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Fig. 2. A schematic diagram showing the effect
of applied stress on the T, and M temperatures.
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Fig. 3. Yield stress or transformation stress as a
function of temperature.
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Fig. 4. Schematic figures showing the specimen
elongation caused by a martensitic transformation.
Note that (b) and (c¢) are in different thermo-
dynamic states.
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Fig. 5. A schematic illustration of the free energy-
composition curve in a typical miscibility gap sys-
tem. .
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Photo. 1. Effect of tensile stress on the formation
of Fe;gN, in an Fe-0.037 wt?%N solid solution.
(a) Imitial aging at 298K for 4h without external
stress, (b) Initial aging at 298K for 4.5h with
tensile stress of 98 MN/m? applied along the[001]
direction. Final aging was given at 373K for 1h
for both (a) and (b).

30
o Free
® 59 MN/m2
— 4 98 MN/m2
;E / v 137 MN/m?
o 20+
>
> —
2
[_ -
w10 ¢
3
/8.4 I
le) * 1 1 1 1 1 1
0 | 2 3 4 '’

5 [+
PRE AGING TIME (hr)

Fig. 6. Effect of stress aging on the density of
Fe,gN, in an Fe-0.037 wt9%N solid solution.
Aging temperatures are the same as in Photo. 1.
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Fig. 7. Tensile strain measured during the final
(free) aging at 373K of Fe-0.037 wt?;N speci-
mens with reference to the length before nitriza-
tion. Initial aging was given under the tensile
stress of 98 MN/m? at 298K for various periods
as indicated in the figure.
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NBRRETFIC I BHMOERL T 5. IR
B i 4T oA ik, ERTRLL X S B iRt
LT R L TR ) KERBOBEL TS, &
TG IR o0& X (1.7h %7423 h) X b
THOOFELZA LICRBEFRAICLTHE &b,
BEERDIT & A EDEHACER DTV B HCEE Y
TV FOBERP I OT WA EERTE 5.
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Photo. 2. Stress disturbance caused by a spherical
inclusion ditected through the distribution of Fe
N, precipitates.
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XD /NI OCEEER Ao, AR IR0k
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Enboh s,

Dk, fR&EMFIE LT Fe-N R o\ T DLk ~70 4%,
REED I S1%h B2 4 D h.c.p. % b.c.c. £BE*HH
LT HRABEBHTHHE IR T 5060,
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L TCix HosrorD & AGRAWALA DT O DHH 5.
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Rz [001] FEfgc (001) mEOHH 23 8 # =
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Photo. 3. Effect of compressive stress on the for-
mation of G.P. zonesin an Al-0.37 wt%Cu alloy.
(a) Compressive stress of 73.5 MN/m? was app-
lied after the free aging for 5min at 443K. ' (b)
The same stress was applied for 5min in the
beginning of aging.
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