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/1—/5-3"1- FPreparation of Simgle crystal specimeons
for measurimg Ms temperatures,

Table 3-l. Chemical compositions of a single:
crystal and polycrystal specimens. (wt.%)

Cr Ni C
Single Crystal 17.04 [14.41 | ©.01
Polycrystal as cold rolled| 17.84 |13.73 | 0.011
Polycryétal as hot rolled | 18.00 {13.61 | 0.016
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Fiy.3—3.(ﬂ) Optical /m/'crogm/% of the €-rmartensite  surface nelref
formed at — G0°C .

ey re/l‘e][..c.far‘on.ed af —85°C om'the same area of @) .. ...

(6) Optical /m/'crogmplu of +ha ol and §~omartens/te surface
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(b) O. [/t »t.

F’j 3-4. a) Optical 4n/£roy/‘a,0/ of the sutrface relief of vath' amd
plate [ike /marféfnsm‘

b) Optical micro raph of the - /)rm/"/eWS"N(«g on the /feyérse
SUrface of W, revealed by /ao/ls/nfna/ andd .e‘:A/fnf
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(h)

0. lmm |
Firg.3-5. Optical /m/'croﬁm/% of /w//ays%a/ grasms revea led
b)’ -@)ch/'m&;A
\ a) Anmealed at poo’c for 75hr. Ayevage graim diameter
LS 4.2 _u.

‘ b) Anmealed at 1000°C for 75 4r. Arverage graim diameter
(s 2% _u. ,
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Fig.3-6. Msx and Mse fev'z,oem/ures agarnsd annealln

feoﬂ/:erqfuras of /oo//cf‘/vs-/a/s, t’f which ayeraye ?ra/mv

diameter 15 2% 4.



(a) . O./ mmt )
(b) ‘ 0./ mm
Fig.3-7 Optical micrograph of A-martensite m o polyciystal,
of which average grain diameter (s 28U revealed by polishimg
amd z/cA/'Olgi.
(@) Trans formation zome of L-martensite o stepped af
graim boundaries.
{ } (6) ﬁaws/ormmf:'o'n JD’)?#. 0/ A~ martensite /orfm-éa/ a../o'ng.
Hi f. '




E14.0}
s |
w000
(%24
v ]
L_LJ) 60’ :l 1 T.b.
3 | ! /. ’
g 200 !
ol ... 10 20°
: TENS'ILE STRAIN (%)}
-70vs 0 r 4 B8 12 18 20 2
o ! PLASTIC STRAIN (%)
—80P : : V.S = virgin specimen
] |
-90 o) o
© ) o o 0 &)
[;'100 | : £Ms TEMP,
% h |
5‘”0 A |
¥ I
§-12O |
2.130! | OMs TEMP.
A—ND——A
-140 \
-150
C AN
~-160 \A

10

Fi1g.3-%. Stress—straim diagram amd Msk and Mse temperatures
aimst the Variatiom of prestrain at room Hemperature’ of /314
aastenitic Staimless s+eel single erystals.
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3-9 Pr/'oﬂar/ and conjugate slip [imes on the prestrained.
specimen  sarface.

A) of [0} straim.
b) at 25% strain.
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’L;g 3-/0. Optical. m/cm‘gmpﬁ of +the f-martensite foramed om /aws%m/'r,md 5/#(/'4:10715.
| 4) Simgle slipp2d specimon ( 2~/074 of strai=n), reyealed 4y
/:o//'sA /‘mg amd efching. ’ i
b)Yl -martensite surface ‘V-@//ef of -17,01'(4/ /a'//% aniarfensi+€.

formwc( aloma the /)r/'fmary and choss plames om the /0% ,pms%m/wcr/ Specimeon.
C) A-2marfensite i farfm'eo/ ﬂn/;a./a'n;. ~the cross ,b/amé whem

the amoamt of prestralnm Lo (6%, :
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Fig. 3-/2. (a)

tenstle directiom of +hese specimen was L I1/2>F.

so0 M4,







#) 0.1 mm

Fg.3-/2. Optical micrograph of mmartonsite formed on prestrained

specimons of which Fonsile ditection wao L1772 >F.

(A) L=rmartensite formed a/m/a +the omne of actiye { 11} f /)/awe
07( the 2% ,b/‘ésv‘rm"neo/ speclmen.

(6) Jath K=rmartensite formed wn bandy alom g the TFwo actve
s/ip plames of the 4% prestrained Specimern.

(€) sarface relief of €-amartemsite & formed alomg only
the cross /:/aow of +he Gof prestraimecd Specimen.

(A) E—rmartensite and (@) A~anarten site Fformied n bgndls
On/\/ @/amg the cross /b/afne of +he [86% /bpeswna/me;/ 9/oeo'rmeﬂ,_
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oM,
3-/3. Diffractiom paktern cmd bright omd clark fleld electron

micrographs of o and € ~mmartensite —tramsformed of -195%¢ of
g% prestrained Ql'm;/e crystal/s .

A) Bright freld I;YMaﬂ-e . ( White crystals were L' anol
Hark parts were retailmed ¥.)

0) biffraction patterm of §, V-twin oL’ amod €7,
<) Dark freld /'Madrre for ome of A-martensite pariant
7L‘i/<e'n wlth the (17005 o' f vaction 5/>o-/ of (b) .
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ALLOY COMPOSITIONS weight
Cr Nj C
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Table 4-1. Schmid factors for
the {lll}f (211)f shear systems.

| Shear plane |Shear direction [Schmid factor
| [1I21 C.D. -0.45
(I1T) | 2113 -0.04
(primary) [1213¥ T.D. ~ 0.40
LII21 C.I. -0.46
(A11) [2I11 0.14
(eritical) [I21x 0.20
T121 ~0.39
(T11) £2111 - 0.30
(conjugate) 1211 - =0,06

T.D.: Observed shear direction at tension.

C.D.: Observed shear direction at compression.
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Fig. 56 Bright and dark 4reld
2lectrom amicrogra phs of a deformation
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Fig. 5= 7. 5’71{/ and ofark {ield
lectrom amicrogra phs of a deformation
é/)awr' Termed al - #0%c unmder 1ensiom,
§5/low~/'fn} +the distribuation and

| locadion of Varsous & variants,
The dark “field I'Ma(?o,s were “akem
wrlth the <1105 4 spets Ghowm n
/7/“7.. - 5.

! d.)/”l’/'JA/ fu’/n/ /'mm‘yc.

6)Vark freld I'mage for tha I-/, /-
4 Voniants.

C)Panrk freld imm;re fer the 12

ariam 4s,

Martensite Variant -] M1-7 ®1-3
O1-4 ™m1-5 mi-g

(@)

A,

d) bank freldd /’mm;e for the 1-3
Valrlaot4s.

L) Durls freld jmaga for +he 1—4
wariam+g,

I Vank field image for Hho (-6
Varian4s.

G ) Momtaye W}CﬂoﬂrafA 5/ww;'m;<
each yariam+ ﬂﬁpt—tl‘allﬂ/)/ with celoy,




pa 8

/15




C /16

i

Martensite Variant mi-1 m1-2 mW1-3
& 014 m1-5 W16
Frg.5- 5 Bright and olark 4ield "
electrom amierogra phs of a deformation A,
band formed af - 40%c under temsiom,
5/10(4*/'01} the Jdistribution and ‘
ocation of Various o’ vapriants, d) banl f/'@/o/ /'mmge_ for the 1-3
The dark field I.'Maies were -takem Variants. '
;MH/\ the <1105 5 5/507‘.5 chowm mn L) Darjc freld mage for the 1—4
EF/(}.S‘—j“, variam+s,
, ) Dark field image for +the 1-6 ;
! 4{)%,’;/;/ f/'e/o[ /'011125-2, Variants. .,
P é) Oark freld I'mage for tha -/, I~ g2 ) Momtage 0nlcraﬁra,o/,, Showing 7
% Yaniants. ' each vapriam+ separately with cslov.,
C)/)a'*l( _/l'o’./a' /'m'a?l /r;—- -f/ug /-2 ;

Lariarn 13,



17

Martensite Variant
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band formed af —foc  ander compressiom. |
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b) Nomtage miicropraph showimg each variand separately

with tofor.
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. Table 5=2, Schmid factors for the Ull}leDf shear systems

Shear plane | Shear direction | Schmid factor Symbol

|

[112] -0.310 Bot §

(111) [211] ~0.165 Ca f

(primary) [121] 0.490 Do :
[I12] -0.280 cs
(111) [2I1] ~0.095. BS
(critical) [121] 0.383 AS
_[112] ~0.164 AB

(111) [211] 0.148 DB : o]

(conjugate) [131] ~0.018 CB

[112] 0 DY |

(111) . [211] Ay R §

(cross) [121] 0 By
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