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Formation of a—y—a Transformation Texture in Sheet Steel

Osamu HasHIMOTO, Susumu SATOH, and Tomo TANAKA

Synopsis:

For the purpose of investigating the formation mechanism of the texture which is developed by fer-
rite (a)—>austenite (y)—>ferrite (@) transformation, the effects of heating and cooling rates during
phase transformation and specimen thickness on the transformation texture have been studied by using
extra low carbon sheet steel with the initial texture of {I111}. _

The results obtained are summarized in the following: (1) Rapid heating and rapid cooling produced
weak {100} and {111} texture. (2) Rapid heating and slow cooling exhibited both {110} texture and
the orientation shifted 20~30 degrees away from {100}. (3) Slow heating and slow cooling produced
distinct {100} texture. (4) There was much difference in texture between surface and midsection of
thick specimen: In the midsection, the texture similar to (1) was formed, independent of heating and
cooling rates. While, specimen surface exhibited such textures as (1) to (3). (5) Those results were
reasonably and consistently explained on the assumptions that the orientation relationship between bec
and fcc follows the Kurdjumov-Sachs relation, and that during a—y—a transformation with slow rate

such variants preferentially operate that undergo larger elastic work in normal direction of shest.
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2 {110} BB % Th bOEEHALE Mo a—r —
a FREB ORAMESHEB TH D, PR PEEUIEIRAE
BHCEEFEHR AT ALEC LD ELOEELZTH &
BHOThH, REMCIEREOHKBEHRFHC LY

B ERIhS b0 LEROT B R TE T

2. R 8

M 3 BUESI A BB L (LD Kk Tl
DC &Ligie) LichoThbh, Tofbsgpsr% Tablel
CAT. Z OMIROFERERNERTL 100 ThH5 (B
#%d =100p L389) 25, ThELTDFED D\ T B
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ETHZ LRIV RD BRI, TeREAHEBONE R E
LRz Ebbis Wb lRER CfT o7

3. £ B g %

3.1 a—y TERATOMTORABG S PICESER

PN (d =100p) % 74% WHEEESR, 2% (80
°C/min) B %\ fRE (50°C/h) wXhHEL, 800
°C T 15min fREHZEA L (5°C/). KEHA
DHEASBEBOEE Fig. 1 wid. MBEEORE

Table 1. Chemical composition of material used

(wt %_)r:"_‘ CL

C Si Mn P S N o
0001 | 0081 | 0.34 |0.011 [0.014 (00028 {0.0049
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Fig. L.

Change in recrystallization texture with
depth from sheet surface of specimen
heated at 800°C for 15min at heating
rate of 80°C / min or 50°C /h.
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Fig. 2. Effect of heating and cooling rates during a—y—a transformation on texture;
(a), (b), (¢) and (d) show (200)Zpole figures.
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Photo. 1. Cross-sectional microstructure in specimen heated at 800°C for 15 min at heating

rate of 80°C/min(a) or 50°C/h(b).

condition

14 300
Heating rate (°c/h)

Photo. 2. Effect of heating and cooling rates during
a—7—a transformation on cross-sectional
microstructure in specimen heated at
950°C for 15 min.
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Fig. 3. Effect of thickness (cold rolling reduction)
on transformation textures at midsection
and surface of specimen heated at 950°C
for 15min at heating rate of 50°C /

TR Blcoie, M (¢ =100p) % 10~95% O
PHCARIEIE L, B85 HE LT 950°C < 15 min {£#
BIEY Ute. (KT & ch OB CIE L AR TR
(BIER) £ 0BG C Fig. 3 wid. WESLEBOES
EENT, BEA K 1.38~0.48mm o FiFciz {111}
NEFLTHD, ChIVREPENLIZITET VX 4,
& {100} EFRLES. {110} ERIHEE B
WER) X bbhE o BLisw, {100} E£FIHRED
WA & & dweEmT s ERCh 5. —F, RERTIE
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DL . AL 60% AETIRESELL TS
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Photo. 3. Fffect of thickness on cross-sectional
microstructure in specimen shown in Fig.
3;(a) and (b) represent thickness of
0.69 mm and 0.35 mm, respectively.
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V. {211 & {11} R SERBR R DRICEE
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OS2, —HRE R & FREB ORILIZIESE
SR RPLTETEEL TS, LA 2T BEDS
£, KEEFOHOELSBBEE—T 5.

Z OEMNTABER OB AL, WTERK {100} s
b {110} EEBBS R IR LWV HE 0L
TIRBEROB G LA TH S (Fig. 2 2R). T/
HHRENREGRAR ORFLE T {111} & {100} £
BrLELE TS v A A BEABEEBIER S h, TE
Hf TR REAEORE {100}, JBEEOBE {110}
HEEEBI B BET I L by s, b0, KE
BiE R EBeiREOEE 0L Y HH Lizd © Tk i
, BERNELDZ L X BRELESHBE~ORE
DEEBINTWSZ EIFREIAUIL L. Ll
Photo.3 &R LR CIRBER S F R FRE 70% &
85% Thby, ~HRCIIZ OERE DK TEROHEI B
HHEHEBC R L ETHBRED S THL Z EAHBR T
5. L2 TH 60% LI EDBELRORAICRETHh
¥, WER L RO ToOLRESEBOMEIEL L
THREOBNVC LA HDTHD, THITREIED HATe
WA 2 Beicdh, 3BLU R/ hDOETHB L
HErxhs.

Fig. 4. Effect of heating rate on recrystallization and transformation textures of specimen heated
at rate of 50°C/h or 50°C/min; (200) pole figures show recrystallization texture ((ai)
and (bi)) and transformation texture ((at) and (bt)), respectively.
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HHWILHEFRE LT 950°C T 15 mm B¥ Lico
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{100} ¥ X O Fhiz &3 T BV MWEREEY 7~
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EH BRI S. (i) 7 > a BREFRFORIEEEI LD
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Wi, (DS E oRE RV TERE = 3 F R

{110}, H 5\ % {100}, 2% BRI RSB &5
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BT % a fHOFAL FHE & BE O HABER, &zl
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DFTNTHMEBTHE R & 2 7y O L FALOLRDBMERE
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BEE DR & EIRe 175 IREmO%RE FH
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It 5D LEIGEDORERY » VT v HRE, EEOERE
EFRLEL T L ERETH. COEA%R Ral, Rl
LB, BiEE aor, BEX rioa BRECETS
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THED D VIIGHEELEL Y » V) 7 v+ OFRE OB
BOEDXSEERD. a, 7 HERERLEL—E
WE(BERD D VIGH) TEAT 256, MRkoXes
HREE K LT—RICHERT 5 b0 L F %, HAR
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T ORMBER e X h F L AL, HKfEIR
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B. TOREE, LRI a5 Xz KEgi7e {111}, £
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