HOKKAIDO UNIVERSITY

Title MoERA —ZX 714 NOLBEEOME
Author (s) £32, IE4F; Kanazawa, Shogo
Citation bimE KRBT EIER, 7, 190-207
Issue Date 1952-09-25
Doc URL https://hdl. handle.net/2115/40509
Type departmental bulletin paper
File Information 7 190-207. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




WoIER A — 2 7 F 4 M{g;“@ﬁ@@’r"ﬁlﬁ

& #OE

(May 19, 1952)

Research on the Isothermal Austenitizing

Process of Steels.
Shogo Kanazawa

Bain and Davenport carried out the research on the isothermal transformation from
austenite to pearlite, and it has been called S curve. By this curve, the transformation
process from austenite to martensite, bainite or pearlite can be well explained.

In recent years, studies on the surface hardening by rapid heating and rapaid
cooling, such as high frequency induction hardening method, have been developed.
As one of these studies, auther researched this S curve transformation in a reverse
order; thatis, from pearlite to austenite or from ferrite to austenite transformation.
Therefore, it may be called “Reverse S Curve”.

Specimens are three carbon steels (0.31, 0.89, 1.39% C) and three Si steels(1.05,
1.52, 2.07% Si) These steels were rapidly heated to the temperature above Ae¢, point
in salt bath, and held for varius times, and then cooled into cold water. By this treat-
ment, austenite which was produced from pearlite or ferrite at high temperature, is
transformed to martensite at room temperature. Thus, microscopic structures and
hardness testing results at room temperature will show the isothermal austenitizing
process. Also auther researched the difference of transformation velocity between
coarse lamellae pearlite and fine lamellae pearlite on the eutectoid steel.

Table 1~4, Photo 1~6 and Fig 1~24 show those results.
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MEOTREEC S Ly € 4% 2 N2 NVIRIRNC B3R U et B dn ol 7 2 B B 2 7359 T Y — D D

WMELCTRLELDTH D, 0T C i, Alis;teﬁite“ Iv b Ferrite, Pearlite, Troostite,
Sorbite, H\~i& Bainite, Martensite ~OHR# BRI ER Lic b O TH %,

LRy, TERPREAE, BN EKIBBEA RS, B, B X 2 RIBATEO PR L
THShY, THO—IRE LT, 5@ ko S #iif =2 0, EECd sy Ae, FHHREIDL.
EresmA LieH e, civnsiis @z @ Ferrite, Pearlite, i~ i% Cementite #sdpfis ik
i Austenite (CHB LT CEBIFE L, Wil LT S Hifc v, EEMCHL, 3L,
MBS E LceileR Lic, RIS S i@ & #0846 OB BRI R Lic b OT
BV, AT IO & OERHE BRI 7 Lic b o Td 3 8, Wbk S Mk s L <
B LOTH Do HEd, WSEE, S, Mngl, NG, Crill, =DM O\ ThigE
AELTnED, T RFEIP O SEficontili<s,

BT TS (0.312C), LA (0.89%C), ATy (1.3922C) @ 3 #ik v, Si
= LT, S$i1.059, 1.4492, 2.079% 0 3 % Fi\nie o 3%80-c130. 319 Céljic o\~ T Ferrite
—>Austenite 3i#pl, Pearlite-> Austenite $#HB(C FilbE®D 2 BH5 511, 20.89%CHiic-own-C
Pearlite oo C X 5B EEOHRICOWT LT Lics St il ownwTid:, FeSi oFff
AED 7232079 St T 17— SER O BRI [~ B i Tn » OIS S 2 € L D393Dfco
CRAIAHEREA, A IERAE, coSM, HBC kAR Austenite ~OHBO o
A ORI OW T P L Tl b, SRS B EB S,

T B

Table 1 Chemical composition
of Specimens (%)

e a :
A 13 - o C Si j Mn P S
= . : : i
A t
-—_ ‘ , L 0.8171.0.21 | 0.45 | <<0.03 | <0.03
e 12—y Carbon !
o , 10,89 . 0,25 | 0.41 » v
. . oy steel
Fig 1 Size of specimens 1.89 © 0.24 0.48 ” P
0.29 | 1.05 | 0.48 | <0.08 | <0.03
Sé L .
' 0.30 1.52 0.52 » Vi
steel ) .
0.28 % 2.07 1046 ) »
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M gESEHEEIcHER

THEE LT, Wc D 55 e Aoy BIBBLLEOWENC & 5 BIRR R AN L, 2
BT O E F— IR Licth, 205 GKIB) T3, b T, Ao iR Lo C
X v Ferrite, Pearlite 313 Cementite ¢> Austenite ~O3ifeskc b, £ % Austenite
(KAC £ b Martensite (T © & bSorbite) (/s 5B, € ORISR T 1L
Martensite o¥#i5rid Austenite & b7 %, A¥ 8o Ferrite, Pearlite, Cementite &7K#%r
CEDOTHEDEEWIMC b BTSN B, UPMPREE F 212, Martensite OFic X b
EEREY , ftoceiic ko Ty Austenite ~OEBRESA SN B, i LT OWGER O
ESEABRIC X b 2 L Z N ORBEOEBIAL, Lo T ek, chk 7 ey b3,
i Austenite [LHEREDE% S HERAE BB,

FMBGRE LT, Salt-bath % Fiv/e, WEsMEG: Thermo-Couple % Miv, BRCEHL
TR 2 VE VOTERIC 07, R Stop-watch Tl L, iz Salt-bath
BBIEG T BKBT 5 % CORIEHO0.2~0.38Cd 5o HHKEHICIFCHFiC Lz, f
RS, R 2T <& BB Cd 5 Salt-bath duc AL, R 5, ZOBBCELT
bW E DT~ &Td 558, FUHETE, RAp/hE C, BORRRRER g e c
B, ThEELF, REREEEHEE  Salt-bath ALK S O TCH o SE
BEOWBECET % £ CoORMRTBIC~00CTRFoXBIC X 2HENDE 4A~5WTH D
Heo-Cl B B IR TR 4 ~ 5 BFE~T 2D U Td B0

DUF BRI 02 S8 e D CHEBR R v <5,

CAJ %¢ 3R
(2) 0.319C

(1) 750°Cleii %

T R ) — B AL
57 (FuR1) 107, 157, 167, 177—\n4i0 b Bk & 5B Lo
187—Pearlite #73 { H-F/mic Austenite {5, |
197 (FR2)—Pearlite —o1c-0& F45{30% Austenite {b, Lh»La& CHEL TV 7\
#b& D, X Pearlite D 0&0ZLL TN BHAT LB 3, LT, Tz Tl Austenite
HOWHIIRG 3 20 IV, [5 BOCIENTE, EEORFRREE T bREHTE
o
217—Pearlite —o1c0%100% 1k, 288 = L 45%Austenite, 55%Ferrite,

257 (#E3)—2:52 & L b5% Austenite, 45%Ferrite,
307—zph - LT70%Austenite, 30%Ferrite,
PUF 54 2 e8MbiB s & b b LI psD e IRARELD & % = fubl k. Austenite (L3R 41 7
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(2) BO0CIE IR R4
107—##{br Lo
157 (%?y‘ff-‘l)—?ﬁﬁll@b@ﬁﬂla‘%{%g“l’ﬂﬂ%L/'C\/\ %, (Austenite-+peralite) ¢—-2CnC,
: ,Austemte 60% , pearlite 4095, &4l r T Ferrite 5% migoT\n %,
207—pearlite 3 -FHCiSH, - L Austemte 7094, Ferrite 302,
307—pearlite @M 7 { , Austenite 80%, Fe‘rﬁte 2094,
0”—Austenite 9025, Ferrite 10%0
60”7 (¥1j®5)—Austenite 98%, Ferrite 2%,
CDUF 543 & T LB & B B v,
(3) 850°C fHyE{Rd%
57, 107—Bb7x Lo
11— Bl D AT BRI BN %, (Austenite+pearlite) —-DCoW-CRiHT%, H#530%, &
#83- 1_C (Ausetcnite+pearlite) 4594, Ferrite 5
127—W1 0 u#rsig (Austenite+pearlite) — /VCHU%SOA, th#209%, A4k k L« Ferrite
502558 ¥ o
137—[@ T Auprags (Austen1te+pea1 lite) — oGl {/80/5, ﬁéﬁloﬁ, il LT
Ferrite 5025589,
147’ — pearlite ?f{'ighlzl()O% Austenite 16, ‘Ferrite 352,
15”—Austenite 80% , Ferrite 209,
VZO”——Austemte 8597, Ferrite 159,
307—100% Austerﬁte
DUFBMER Lo
(4) 900°C fEk Ld
5, 10/—B#b7s Lo
15”7—pearlite 32 3 & aéﬁcv\o Ferrite 209585,
20”7— Austenite 9094, Ferrite 10%,
—100% Austenite
DUFEMET Lo
(5) WP |
peRe, e, BEIUFEE de, ﬁﬁ%i’uu e mE U e, CVﬂﬁESV'E-(rJ:%%ﬁ%E[/@-é}-m
pearlite 73455741 Austenite [CHETBL , = OFEPBAILT Lefhc Ferrite—» Austenite ¥
W bOEE T, Fike data o 7DOC =i, ez o) gvc@@ﬁ%w@h T A0,
800"—157, 850° 117, 127, 13" offiix v, chiGEOiEcW pearlite—>Austenite,
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Ferrite-» Austenite Fis#pB7354 A, & FIMCHE % © L7390 & 3 B v, 4 Pearlite-» Austenite
Sk AR, Ferrite—>Austenite $ffkz BHRRE ¥ 2 &, c o ©W, pearlite o
[n: A 8B ¥ &, &L 3Tkt Austenite 3, 7% Ferrite ~o##l
% BAfA L Austenite # & #5IF LTW ¢ o e TAEERO vy pearlite o A SpE , FHH
o B s c v, Austenite 13 A $8ic X b B3z #ifs Sivo-o Ferrite » '
Austenite {LLCW { o foCHBEEMRLE L Tid, KRB pearlite o F#:5 % 8fc Ferrite
~OYEHE ﬁofmza Austenite \iz F L7 b OB, Fi#peo Ferrite HicBifed 2 Sk
Db, (FIRA), RO 4B e RT . FHEE R AR E 450 o T50°Cic
B, (AR RO 8 B in &, A BB KT Lcis & BEifax Bith+ 5 o 5 R750°C
CEncd, giEl, 2, 3, EE2, 3, SEolEc 800C Pl s, BEL 4, 33L&
#2, 4, SEOIECHIEL 5 b T 5o |

photo 1 0.31% C photo 2 0.31% C * photo 3 0.31% C
Normalized structure 750°—197heat—>water cool 750°—20”heat—>water cool

( %300) (x300) ( x300)

“photo 4 0.31%C " photo 5 0.8125C photo 6 0.31%C

€00° —15”heat—>water cool £00° — 60”heat—>wate cool 750° —20”heat—>water cool
(%x300) (x300) (x300)

Fig 2 0.31% C Fig 3 0.31% C
" Normalized structure ( x300) 750° — 19/heat—>water cool (% 300)
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Fig 4 -0.31% C Figh 0.81% C
€00 —15”heat—water cool (% 300) 750° — 20" heat—>water cool (X 300)

(6) RLHERAER
o dE FHEg

B Fr v O EIRBEE & T35 6 oo n 2 R0 7 e (RIS B B

TdH B,
3
—
£50 - 1 /
Soo A
Y
o) / T

w #50 | * 60
3 4
: /*/
'E o
S #0Y S
= %5
(0] S
d 350 | S
>

Joo

250 [

200

¥ 10 15 20 30 4D 50 40
Holding Time (sec)
Fig 6 Hardness change of 0.3124C steel which .
was hold isothermally at 750°C~900°C s
(7) feyk Austenite {hiifi

750°C~900°C 44 BEC 517 % PAPRHEL O MBI & B R X~ LT B L0
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TTAB RS v IEE Austenite (i (K Lico 35 7 BE e g R o collicEn
CHEBEBIAR 2 & 750°C T pearlite o B FEBHIAIA T D 543, 800°C Bl o EETE ()
Gl ~7cdn ¢ Pearlite %t Ferrite o@is#fgs313 & 4 E IR EOTW 5720, Pearlite o
I O REBRIAES & 5OV 5 OB EMETH 2o

Pearlite #FPEI T i & 13 Pearlite-> Austenite SRR T & 293, © o ©760°Ck v 800°C
BV 2B EBIRESEVWo R, o B) Tk, 800°C wid Ferrite % ¢ pearlite o
HEEMFRCI 2 7o OB E Bbiv s, Mk Ferrite #8T# 2 13 Ferrite-»Austenite ##
BOKRTHTH 23, BOC, 800°C B A; HEBHU FTcd » i, Ferrite> Austenite %fgg7n3
T LT Ferrite @38 Lt 3, 800°C [© 5\ »THERIL THA: 750°C X b L H1C XToTwn
BOEFCORDERS . BB, 0.31%, 0.89%, 1.39%, wFihx»<Th, 750°C, 850°CrEk
T id Ferrite, pearlite FiS#RE 4, BREHIAEE, BW0 2 ~ 5 BB O 40~609 1, £
WCH R T 298, ENDBERERIC AT S T < CEB R E LT 5, 850°C,900°C

TRAEMOERINEDSHI U nicw, coz EBPEEcHy Lo bk, 750°C o R L -

b 800°C #pBIRERlAEE (, 850°C 4 b-FhanbE o, #iET <& Ferrite M{%Es
4 {, Austenite 3 80%&7c D X V95X H 7 v \CHINLTW L OBz WT 2700 TH %o
800°C {HE I, 307 = 60/ THBIEOIE I = DF S, SRS Y b BomZ i

(9 i
750 (3D Findafi " Dirhe 4 FHA
~ 2p ” . PPA
o1 900
ug 750 W\AIM»& ) l)\(l) \ 3) ,
g pearkie + feruia g \\
é £00 -_§° Y
i R
& 750 =
Ac) Lidhe
/ 5 10 /5 20 30 40 60

Holding time (sec)

Fig 7  Isothermal austenitizing curve of 0.312C steel.

(b)  0.8925CUuesiM
(1) 750°C THEE MR
IR ] — B LA
5, 10/—nFiL b8E{b7 Lo
15”—i e Austenite {tf ﬁmb %o
- 207 (FLiE6)—b52% Austenite, 40% pearlite,
40/—909 Austenite, 109 pearlite.
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607—100%4 Austenite:
(2) 800°C fERfE
10/—p>-Foc Austenite fb% 50 %o
15”7—100% Austenite. pUF60”7% CRI L,
(3) 850°C (e {HiF
57— Lo
107—b -5 Austenite fbx B 2.
157—10024 Austenite. PLF607 £ TR,
(4) 900°C fr k{745
5 —8 b Lo
107—1002% Austenite.
(5) 950°C fEEyf i -
57— -7 Austenite % X -C\n B,
107—10094 Austenite.
(6) LA

Lo & BABRHIEL Fr o TREEEE (L8 8 Wloomn b 5. ¢ o T 900°C o s, WMo

FEwnork, BABOEY Austenite 4 Wb TH 5,

400 =
V1l

ool (AL L/

700

757
7

9007
§50¢c
/Tava

Vickers Hardness
™
1S

s 10 15 20 30 40 50
Holding Time (sec)

Fig 8  Hardness change of 0.89%C steel which was

hold isothermally at 750°C~900°C

100

197
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750 i
; 900 \ \f;"i
2 gso|-wnwlobl p }’@\mw’n& sobh Austirlide
o | '\\\\\
S 950
/7 5Ac' ﬂw;o /15 20 30 4050 160

Holding Time (sec)

Fig 9 Isotteriral austenitizing curve of 0.892C steel

(7) fHyk Austenite {tififf v
(b)—()~(B)DKE ML X b 3 9 ooy & fEyf Austenite [Lihif & fEpk Uz sl k 5 &,
TSO°CHEE R v, 0.31%Coin {, SRBRGEREIOMc602 DL | b 3 i8H3 - Lo
A, TR 2 IR KT LT L ¢ E R ENT 5D, 800°C i\ T3 MFbp o
1002234 T L, 50°CoEFX b L3 L (Nt b, 0.31%0mEaBi &2 RL TWE WV,
€ O H0.89%C ¢k Ferritec BB ADTHIR AL S TH %o ,
(C) 1.39%Crisifi

(1) 750°C fryp R
R R R — R S R
57, 107, 1I5/—nF=iu b dE{bn Lo
20” (310 )—Austenite 402, pearlite 6022, @ik Fe,C Mo L < pearlite iz o
Fe,C ¢ boundary W3 SEBE 2 LT,
257 (35115 )—Austenite 7594, pearlite 259, ik Fe,C B =D E £ TH %,
307”—Austenite 9025, pearlite 1097, #gik Fe,C %,
40"—100% Austenite, ik Fe*C 188,

PUF1007 & clA U ek Fe,C GgPL Tw 5,

(2) 850°C fryk{F+r
i Lo
10”— Austeuite 1024, pearlite 9025, HgiHk Fe,C 85,
15”—Austenite 9024, pearlite 109, gk Fe;C B,
207—1009 Austenite. ¥3ik Fe,C 35,

PUTFI00” & o U T, ik FesC BEE L T\,

(3) Wt

UL - o & BRI o EREE ORI B 1218 R, 850°C (IR DTS AEEE AT O £
ok, 0.89%CoR4 LT ¢, E Austenite BA i & Bbila,
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Fig 10 1.892C Fig 11 1.392C
750°— 20" head-—>water cool (x 300) 750°~ 25”heat —»water cool (X 300)
q20

f6o ‘ 7

—

g
Y

w—

£50 C\-_\\

7504

40 /
@0 ’ } /
o

/

Vickers Hardness

o /

350 7
0 ! |

5 10 150w 10 40 Spbe

Holding Time (sec)

Fig 12 Hardness change of 1.39%C steel which was
hold isothermally at 750°C~&€50°C

Austenite {Liili

Austenite {LllifR% {55 Lico itk s, 0.892C,

PLEORH X b e I3E e g &
1.39%Cic T, 5B <& L, onARYS pearite OHChH 5 ik (1.39%Cofik Fe,C i
P TH b, L H80°C T A), WESITE, BEA
EF URE R e, UK Fe,C o ke X b YeEd s R KEETH 5,
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~ o0 —
e - T
g 850 53X R N N P g
£ 00 e | T 2
8 N
= AN N
o 750
& .
Ac; Bine 19,
! £ 10 15 20 30 4050  ipo

Holding Time (sec)

Fig 13 Isothermal austenitizing curve of 1.39%C steel

(d) pearite FOWMC X 2EREEORE

MR H

0.89% CHtAi 3R T Pearlite oFOHA 2 0, Hixs b OO 2 FICOWCER
Lz, Fo4rEEse 7o Specimen [ oWnWT, A% b0k LTREMRT 8000C—30 Mzasiks
L, Brsbok LTizh 800°—30 MBEMEZE Ui, M2 b ok 300 fciiksistaa
Ew b, BB bOEIETHIEE 4 ERIKSH Z 0 BB,

(2) WEH IO RS

750°, 800°, 850° \cownT, (a)~(c) MUK TEHE L. DT ofi iy Wik L
574, (Table 2, 3, 4)

(A ) 750°C [EIE LR

Table 2 Difference of transformation velocity to austenite

te tween coarse lamellae pearlite and fine lamellae pearlite
which was hold at 750°C isothermally.

Holding Time | coase lamellae pé'arlite {ine lamellae pearlite
(se2) austenite (%) | rpearlite (%) | austenite (%) | pearlite (%)

167 1 0 100 10 90

167 i 2 98 40 60

17 | 8 92 70 30

16 10 50 100 | 0

20" 70 30 100 t 0

607 100 0 100 0

&0 100 0 100 0
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Table 3 Difference of transformation velocity to austenite
between coarse lamellae pearlite and fine lamellae pearlite which
was hold at 800°C isothermally.

Holding Time Coarse lamellae pearlite fine lamellae pearlite
(sec) ; austenite (%) pearlite (25) | austeuite (%) } pearlite (250

14 0 100 10 i 90

e 15 & 40 s 60

1w 50 50 70 1 30

187 70 30 90 ! 10

(~) 80°C fH Ry

Table 3 Difference of transformation velocity to austenite
between coarse lamellae pearlite and fine lamellae pearllite which
was hald at &50°C isothemally.

Holding Time coarse lamellae pearlite fine lamellae pearlite
(sec) austenite (%) pearlite (25) austenite (%) ‘ pearlite (%)

o 60 E 40 95 i 5]

107 80 | 20 98 i 2

117 90 E 10 100 { 0

157 9% % 5 100 E 0

L bofEftl b B ohiin{, pearlite OFOHKE D LOE, ks bOWCH LT, M
Austenite ~OWEBHF\, WL T OERE, WEBEEOU L WVEEECH B, BORKE G
Fe,C BB EM T &ETHY, Fey;C OISO BERE Dbl s, Hl4E,
5 1O [ : [l — B & £T 07 ML OO M & 57§ 3L 16[ 3 (i Austenite {Egifgo
HHETH %o

(Bl zERoigH

St i s #c LS FEEUN, LEETHE LT Mo 5B, M 7 SO AN
HE929%, 0.35%C OfFfE® b LGk, Austenite OB RO0% ©H B Btk
W7, Guillet w X 5 &, #ifkd Si 5% oA TREHS pearlite JkcRIBz T <
AR b, FI7TE O 2 MMz WFEL v %, L S B34, BBYr EATLY,
#oT As, Aon #b EFAL, Sdic Austenite FUSE{fEE L0 %o HI18EIA Rt
X é’iztfa’) begiRLTna,
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& Bk

Fig 14 0.899£C coarse lamellae pearlite Fig 16 0.892¢C fine lamellae pearlite
q00° —11#heat—water cool

200, -11#heat—>water cool

f00 -—-—cj:_oevrse ANEE A A N T
(:5 —-=fine N . ‘
g 8501 g= Bigining BN 3\?’*\
2 - Finishing \ W
s §0 G AN
QL N N
e I
£ 750 ASSAN
= A line
700/ 5 0 15 20 30 40 50

Holding Time (sec)

100

Fig 16 Difference of isothermal austenitizing curve of 0.89%C steel

between coarse lamellae pearlite and fine lamellae pearlite.

e, BEIR0.3% s\ T i

%%E C O\ VCTX@E}E L7 DN E e JJ/ITK;’LKVG‘ZD Do T ﬁjj?}; 3

Th Do
graphit + feSi

+ 20
$ graphit + solid solution
o . of (FeSitFes SU)
RV

pearlite+graphit+ frsi Solid solution

pearlite +ReSi Solid solution
4 a8 Lo L5 20

Fig 17 Structure diagram of St steel. (Guillet)

11.0594, 1.529, 2.07%@ Austenite fuic Zia7 5%
GokE R G, KRMOBE L
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1500 =
~ (300 Py e
O 4 ——l
e \r\\h\:‘m,-_-.
g r00 {3?"’"' e e
o) o -
& N \/ﬁ /( P vt
8 900> l.,ﬂ-ﬂ‘:;ﬁ L gt
= S ek e $
g "‘?‘E./:o‘»,,‘f\'f’”w
& 700 =26

500

O 02 04 06 08 10 L2 L4 1& 20
C 2% —

Fig 18 Change of austenite range by S (Sato)

(a) Si 2.07%8 (C. 0.29%)

785°C LUT T ORFHSH O ITC hvind B F2 IR & b bk mol, Blb
C.029%, Si 2.07%8: Ac, HiesE 785°C D Lo 5

(1) 790°C ek ik
207 19—z WL F O B el b ¢, z e, b TICEE R EIHDCn B,
2/15—pearlite #4473 Austenite (L C\v 2,
2’30”~—~pearlite D FNTD P H & bivs,
310" —pearlite Zcbo Austenite OYFFRE D FHTH A,
5/0”—Austenite 8%, Ferrite 295,

z LBl EEEET Lo

(2) 800°C fEgipRss
A5 BB IRTE S © pearhte O 7% Austenite [ L -0\ 39858 R L i \npearlite
PRI D Do o o
0’—2 7m¥% b pearlite ‘5: ’él?o Austenite OYEE ¢, = o Austenite 4)4’\1/3-43 o <
TH %o ‘ g
1/10/— Austenite @}Jﬁyﬁ&i;b@"?bufab Zz W3 —{hL T\ %5, Austenite 30 %, Ferrite 70%.,
1720/"—Austenite 4594, Ferrite 559,
1’40—Austenite 709, Ferrite 309,
20— Austenite 8595, Ferrite 159,

AL B LA Lo

(3) 810°C Eypfnds
20”—pearlite o> Austenite {f,
25”—pearlite 7z |, Austenite 309, Ferrite 70% .,
30— Aestenite 359, Ferrite 659,
607—Austenite 60%, Ferrite 409,
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1/30”—Austenite 859, Ferrite 1594,
zpl ESE b L,
(4) 820°C [Eyk gy
16”—pearlite ©-—¥n3 Austenite b,
18”7 ($520[@) —pearlite ©EEA3H 542, Austenite »3 Ferrite iR L Cvs, LaLEE
THOEAOMm  AFTES G b vF, pearlite o—Fh 5 Austenite OIEEMREB T OTW
bo ‘
20/'—pearlite 587 L, Austenite 30%, Ferrite 70%,
30”—Austenite 4095, Ferrite 60%,
60”—Austenite 6594, Ferrite 352,
1/30”—Austenite 909, Ferrite 109,
(5) 870°C K ERe:
10”— Austenite 3094, Ferrite 709, pearlite {375 L,
40— Austenite 902, Ferrite 10%,
607—100% Austenite.

Fig 19 2.0725 Si steel Fig 20 2,079 Si steel
790° — 20”heat—water cool 8208 —18”heat->water cool
(6) mEgeHlE

CLEDTRA OREEEEME 2 i 2L oR ¥,
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500

™
TR

460 / A
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Fig 22 Isothermal austenitizing curve of 2.072 Si steel (0.28%C)
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Fig 24  Isothermal austenitizing curve of 1.05% Si steel (0.2925C)
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