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ON THE HOT STAGE MICROSCOPY —A REVIEW—
| _ Takeshi Akutagawa and Toyoaki Bada

Synopsis: .

The history of progress and application of the hot-stage microscope were reviewed. More-
over its application in future was mentioned. A new type hot-stage microscope with 16mm
ciné camera developed by the authors was reported, and photomicrographs of the martensite

and bainite transformation of Ni-Cr-Mo steel were explained.

By analysis of the film, it was observed that the martensite needles were formed abruptly
at Ms point and successively with decreasing temperatures; the bainite neédles nucleated
and grew isothermally at transformation femperature.

The martensite transformation was the athermal

shear process.

““ Umklappung ’’ transformation by the

And the bainite transformation proceeded with the nucléation rate and the
coherent growth rate which depended on the transformation temperature.

It seems that the

growth rate of bainite needle was controlled by the diffusion rate of carbon.
The vacuum heating stage with loading mechanism was also manufactured’ by way of expe-
riment, observation of steel during creep-rupture at elevated temperature was photographed

in 1émm cine film, by use of this apparatus.

By analysis of the film, the structurad change during creep-rupture of steel were related

with their creep curves.

It was observed that the appearance of crack which led to the

rupture occurred at the transition point between the secondary and the tertiary creep.
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FTHIEDBHED. F—RAFF 4 MESREEE & DGR
SFIRNE GEEHEIND X 52705, REOITL
vy 900~1000°C  DifiEECRBAE I X DR T
BT AWISAERH Y, FAREC X D RASES
BT Lo THIBRASRSG LT, T ORERESE
THH. TOXSHIGITNE, FEOEKAGEER 2FEARC
AN TR 2 BE LSR5 L8 X S it 5.
Chid 006%C % 950°C TEELEiERL7cb DT, &
FEERALE LORENIZ Ko TEMLEMRRE D, FIANBRI X
DREAERESITRS. COEBFERCISF —RT
F 4 PRBUBREER, KMPPOmRIZX>TEESH
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Crystallograshic data for Martensitic transformation.

Structural i B l Orientation relations
change on Alioy composition , (P=Parent phase) Habit plane
‘cooling { (M =Product phase) :
f. c. ¢ . § Pure Co - (11 e ] (OO 1)m (111)
) S o '
h. c. p. l\i Fe-Mn (15~209% Mn) i [110]p || [11°0] ! ?
f c ¢ L N (7 . (111) e || (101)n
h Fe-Ni (27~34% N 11317 (10100 i (259)
b. c. c o : (Nishiyama relation)
| e
Fe-C (0~0°4%C) | : ? | Laths A | <IT0>pon
: {111} planes
Fe-C (0°5~1-49C) (1) | (101)m (225)
c. _ (1101 || [111]m
J,' (Kurdyumov- Sachs relation)
b e t Fe-C (1°5~1-8%C) {259}
- G Fe-Ni-C (0°8%C, 229% Ni) | (111)p~1° from (101) 3 - Between (3, 10, 15
[121]p~2° from (101lm and (9, 22, 33)
Fe-C, Fe-Ni-C, Fe-Cr-C, ? ~ {225} and ~ {259}
Fe-Mn-C (various high C : occur together
contents) : -
o o [} In-TI (18~20% T1) (De} (1D . oD
SRR i : [011]e |} [031]m
£ et Mn-Cu (10~259% Cu) Orientation which is a
A tiwin on (110)y plane
| Pure Li Slight deviations from
Pure Zr ' Burgers relation
b e c Pure Ti (101) p || (0-01)
.l. fopi]e | [11°0]u
h e Ti-Mo (112 Mo) i The two directions dxffer by
- ¢ P ©.3%in Li and up to 2° in Zr.
| In Ti, the plane are inclined
; at an angle of 1/2° :
| Ti-Mn (4'3~5°29 Mn) ? |- (334} ana {344}
b. c. ¢ || Cu-Zn (40% Zn) | ? | ~{2, 11, 12}
! ' o
£ et I Cu-Sn (25°6% Si) l ? ~{133)
Cu-Al (11~13°19 Al) | (10T)¢ 4° from (001, 20 from {133} »
b. c ¢ A [t1t]e || [10°0Tm - . j
distorted Cu-Al (12°9~14'79% Al i (10D)p ] (00.1)x 3° from{122}
h c p , [111e || [10°0]m+ (1101)tw1n .
T . in which (011)p is 4° from
{ ‘1 (00.1)n ‘
b. ¢c. ¢ ‘ i (100) e || (100)m f (331)
1 | Au-Cd (47'5% Ca) L |
QOrthorhombic i ¢ [1111e || [1101m . i
| . ) —_—
' U-Cr(0°4 at-9 Cr, and (a) (410)p || (031)m i Between (441) and
1*4 at-9% Cr) : [001]e || [124]m (32D
Térafonal (b) (410)p | (031 nr ' Near (321)
Orthorhombic [001] e || [124]x

(c) (A10)p || (001) m ; 2
[001] e || [320] ,

s, BN CHLEET B L BEETHS. L BT X B A — AT F 4 MERROMER, B XT#E
A LUEEIEMESIT XN EERREE U e 2S5 Rl A o (EIGaEEIT DV TR EA TR XU —# KM X 2T
bt 5 2 RS OTEMIITEE CREATV. | L X, ‘
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W3 DRMPEEISEIHE SN D L DTH D,

0 4 OBMERIT X B FHRMENIN AR L Ch D &
24, AgD L EROWTIIE S TN TV 58, o
SRR T RCoEIc 2 L0 L2 B D &
DTHDH. ZHIHENEL TEIBAITZEMNS K D KL
TIT< DT, ZIEOENORAELBEIT L H_EL L
AT END.

95 ORI IS WL 08 X OB 50T 5
D%, SHRBERH ST S HE MR O Ic & D
EL b NIERL B VEBRTH 5.

oY 6 W IR MEMEB R BNLEA KA Y T T P,
As, Bi, S, Si o X 57 Pt A Ex b ORI I
VT, 580~830°C TIAAERMIZIL R4 U T, Pt ik
Betkh Bl s T L2 RRELTWS. ZhizEs Ni

19 W MBORBR RO 274 A
SRR L 7B R O, SRR X OIS o By
KOO T EORIRBMEEEFITI L v b 0T d
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