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STUDIES ON CEMENTITE CRACKS OF HIGH
CARBON STEEL (11II)

Toshikazu Uesugi, and Y oichi Watanabe

Synopsis:

Special kinds of carbides like the big carbide which is the product of eutectic reaction,.
- the net carbide which is precipitated at Acm transformation and the plate carbide which is:
precipitated at A; transformation, have the tendency to make cracks easily than matrix-

ferrite or martensite

These cracks in carbides made the rupture strength of steel decreased considerably.
Net or massive carbides which are precipitated at Acm transformation in 149 C file
steel show different kmds of cracks depending on different kinds of stresses—compresswe or

tensile.

When compressive stress was forced to the sample, unusual cracks such as “burst of

carbide’ were observed.
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Table 1. Chemical composition of file steel used.

{ Chemical composition, 2%
Specification of steel S e e - -

Mn P S . Cr ! Cu

SKY—3 | 148 | 0-18

BEREPBRELUIERPRET 5.

II. BI3EhEERAMELRRLIC
BREITEHBICDONT

(1) BB EEEEICHERLPT VI ST
3129, EL1c C% OFE Table | OIL¥RT%2H
52 ) EEREE L, BRRAZA S S CHER
B EICLIC.
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MERED 3 D%, 750°C X 10h fnBRFFEISL T, BR
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sigAB oL L D, BWiE 20X20mm?, K& 150mm
OHNT R &, JIS 54 S5 [ERBA 2 EEL R
FRICEI D ERYD, BT EER, BIEEMABURITY, BETL TR
Bd BRI RIORED 6, Fig. 1 ©OTEL, E
FEF NS T B g R Bk, BREBL T, RS
O EER AL D B EIDRRFE % 1200 fETHREILIC.

(Bending test) (Tention test)

Zrtion side
‘ﬂ’%?~§.
it Y )
- QO ¥ )
ompression .
Side & _

o . Microscopic test
Microscopic test

Fig. 1. Position of microscopic test.
(2) BTRBFOBEEAfIICBTIE, Fig. 2 &R
T & RS A WVIEEEREACEDBIERNOTCD IS T
RS R2EL TV AY, BHO 774 FIFIS

HABDBED £ TGN &AM BRANTIN
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X BRI BEIMRALBFRITFEEL T2 OMBZERED 5
niz.

o Fig. 3 WRTRERZTE, EEEHE, 414 28
HOTEMLHBORLIICFELET 5 “HDEN” &57%E
WEBLLU WA, bbb “HiEO 3 DEN” & TH
e REBEDEHNHOVERT 2 DABEREL T

picral etch.x 1,200, (2/3)
Fig. 2. Cementite cracks of file steel.
(tention side)

p1cral etch ><1 ZOO (2/3)
Fig. 3. Cementite cracks of file steel.
(compression side)
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Table 2. Chemical composition of steels used.
Specification Chemical composition, % { Dia. of rolled Forging
t ; j je ti
of steels ¢ | Si | Mn l P I s | ca | bar,v (mm) ratio
SK—6 ‘ 079 J 0-24 0°35 1 O"Ol?' J O'bll ’ 019 23 , 4242
$55C - 0°58 | 0°31 | 0°51 | 0020 | 07020 o0-26 25 1 36°0

TR—F 4 MESORBETHEGS 268353 ¢ &8T5
NT3B. :

I ORET 2T, AMAed b RN
D754 M I DRI RRTC EBFEIINIT
DT, EHZ 2—~T4 b HEROD b O FEEICZ Lo
i, =74 RO B FREL 17 BRRR LS,
GERICNIZZIIT, #7254 + X h Biiczs
HBU, COREEBICEEEIEASERT 100, RS
ARDTRME A ZHCEFTL T, (B, #FLoMENd D &8
ELUALGNIZOT, IheBERETACEICLI:.

(1) EB#RIZ Table 2 1tRTTEL, C0°8% O
AT RUGENREE &, C0°6% OEIATHREHD &
BRBEELI. ENThOMESR, HTAFELI—T
A MRS, RIBIOBRIRIEL -8 % £ 372 9 iz,
Fig. 4 T L LB 7.

! @) For _peartite structure (b) For_sphervidal cementite structure
7

| Heating iamn{r Z ot % .

I m’ oal air cool
4 24 4 &

. ; 7 A T 7 A 72

08 % ¢ 3500 640 ~ 699 900 720
A 06%C 920 “ 920 #

Fig. 4. Heating curves.
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Fig. 5A. Stress-strain curve (0:8%C steel)
Fig. 5B. Elongation and reduction of area
at several stages of tention test.
(0°89,C steel)
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Fig. 6A. Stress-strain curves (0°62,C steel) .
Fig. 6B. Elongation and reduction of area

at several stages of tention test.
(0°69,C steel)
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Picral etch.x 5,000, (2/3)
Fig. 7. Cementite cracks in pearlite
i structure. (0*89; C steel)
(marked by arrows)

Picral etch.x2.000, (2/3)

Fig. 8. "Cementite and ferrite cracks in
pearlite siructure (0°8% C steel)
(marked by arrows)
»5.

(b) 0°69% C&ld X7z, BERMEIEANEICET S
T, 29— 74 MAKO b © L ERIRIGEED § D3,
R, FD I E AEEDIN. BRITED 6B O
KRcE A BIC T, 23— A4 MERO b DDMHE, &
h O LREZERR(GIESRD b oMY, O /2T
HY, CORIRBOTEEDOESHIIT/ED>TL 5. /Y
—5 4 MO CBORRICEIRE REREENCER
BIOBMTT B BN T FEL, U b BRIt S,
2 OFELIT/A—T 4 MEBORBD L OMIKBIT B
gy, b o ERER, RIS b ol TR
-4

(c) 7EER—74 MEED D OMin&@J@ﬂ%wm
FTERERD d DL T, R—F 4 MEERSPOFIRERALE
PERREALENC L T, % ORIROWBEOIZD @, M

BICES L T, REOEF2RUEL $5IDIT,

Table 3.

T, BEh MRS EESPTBEHEIN TR, LKL
DAY Tid, BEEMESBAFICET 5 X TR, /¥
~5 4 MEHO SO &, BRGERD b 0, #Y, ¥
DIwIKENZL, BATED bRBROBRNICE 2 BIKES
W, T, D ICKENBE T AHEKLWHATH L
LIZHETH 5. TIERRIUO LR OEIRERIT
Eh 754 FOBEHEX T L, BUERH pHEY
E—WTEZL BNTVS X5 Th DS, EHEIERBICT
IO TRATED b EOWINCE 5 e T, 7~
54 MESFROE L FeE L TR B AT E THUNE

BLFEL, TOMBERCBIERIGIMBERL T, D¥IC
554 FOBEDEL, LIiHiD TREOMEH B
WHEFTS A0, Mﬁ,mbmA—74b HERD DI
BENEDEERTAEDTHAS.

Rt BRBICK 6%%&%@&%1@
BT EDETICONT

HPR AT o 3 EAG ALY, Acm ZRETHTH
4 3 SERRACEOEE L T 3 BSiE Rk % A4 5 SR
OFEEME, diTESE, SsERRRCEYs—Rc o1
LTl 2B 3 DL T, WHELBLLENT
LRLIEUISEBRENE C ETh B EER T ORBIT
FoT, RALHBENTET B &, *ORERITISHH
£ 230D, BEEHWNLUAULETFTTACLLE
TH1-DT, FiEESD, BEARIEDS 5O BREL
Bphie, EETERS T ER, RIBAZS
FEL, CCREHOERNEY, BBERGETT S
), EBEMENLOEEELASNIIOT. b

IV.

 RFERTAC EITUIC.

(1)

(a) Table 3 OLFERD2E T HEEEH 150kg
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Chemlcal composition of bearmg steel used

Chemical composition, %

Specification of steel

Mn P s | cr Cu

SUJ—2 ' 1719 0°28

0-45 0°017 | 0°012 !  1+47

0+22
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AT Y 771, 800°C, 820°C, 840°C, 860°C D4R
B X D WBEAR, 160°CicT L hBERL 2470, 3&EE
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Fig. 9A. Ring crushing strength of bea'rihg
steel. . ‘

Fig. 9B. Bénding strength of bearing steel.
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picral €tch.x 1,200, (2/3)
Fig. 10. Cementite cracks of bearing steel.
(Compression side)
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EFFECT OF Mo AND V ADDITIONS ON Si-Cr-W
" STEELS FOR 'SHOCK-RESISTING TOQLS

Sadao Koshzba, Dr. Eng., Tsuneo Kund

Synopsis:

To investigate the influence of Mo and V additions on the properties of S1 Cr-W shock-

resisting steel containing 0°559 carbon, 1°4% chromium and-2°1% tungsten, the authors

measured the transformation pomt quenching and tempering hardness, hardenability, rate
of deformation, mechanical properties at elevated temperature and microstructures. '

From the results of these experiments,
Mo and V additions to the Si-Cr-W shock-resisting steel,

remarkably.'
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C EH A, AT v T EOMEELEEE > 5 HHITEE
TEMEL Cr-W Hids L O Si-Cr-W gihsE v 5
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IIL. 2 8 & 8

the autho;‘s ascertained

that through the
its properties were improved

Wik LS, EWEERT% C 0°55, Cr 14, Mn 0°3,
W 2°59, 2L Si % 0°25% L 1°0% O 2Fich
%, 35T Mo 0°5%, V 0°3% Z%@AMUICEHES
4 ¥EfR% 4T 30kg FBRRIED, ik 1ISmmil X
OF 30mm ¢ WL TR E U TRV, BBt
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{ Si, Mn ¥ X¢F Cr RFERT LD PPE.

(2) ZEgeEiRTD

15mm 3% 7mm ¢ X70mm ZHFEEIL, &F
RAMZRARBH < TINEs X A BROZBAERRE

2L S~ ZOFRS Table 2 1WRT. Licingls

i~

ER X ONESOBOBHIEEIX 5°C/mn &L, ZBEHOD
(1) HBOERL L 01207 BoREMERE I 950°C & U7z, Table iiR3 T &
KRBTV TR S0 kg BRBESF I THEGRIR < Si0°26% 2&Tr Si-Cr-W St Tid Mo 5 &

Table 1. Chemical compositions of samples.
¢ | s Mn P s cr | 0w Mo | V

S 1 0+53 0+26 0-38 0+010 0+007 1-42 2°13 —_ —_
SMV1 - 051 O'"26_ 0°39 0009 0+006 1°43 ~2*15 051 0-30
S 2 0+54 1°02 041 0011 0+008 1°40 220 . — —
SMV2 L 0°52 1-04 042 0+008 0°006 1+46 2*14 0°53 0°32

* B 31 4 BRASMEASCTHI P I, BXSRTERRTS Y BXSRIRRTE
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