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The Improvement of SNCM220 Winding Shaft in Mechanical
Properties by Heat Treatment

H. S. Lee*, H. C. Kim**, K. B. Yim***, B. S. Lim****
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| Abstract ]

To find out the reason of fracture, specimens were made from the fractured winding shaft and the
mechanical properties as well as their microstructures were investigated. Several heat treatments,
including caburizing and tempering, were carried out to improve the microstructure, mechanical
properties, fatigue crack propagation and rotating bending fatigue characteristics. Through these
experiments, following conclusions were obtained. (1) Carburized and tempered specimens showed
greatly improved mechanical properties including impact energy, hardness and strength. (2) The
fatigue strength of the carburized and tempered specimens increased more than twice than that of the
original fractured winding shaft. (3) Crack propagation of the carburized and tempered specimens
were faster than that of the original fractured specimens under the same AK. However, it is believed
that, in the early stage, the fatigue crack initiation and growth for the carburized and tempered
specimen is more difficult.

Keywords : Winding Shaft(#%), Fatigue Limit(32%%), Fatigue Crack Propagation(H27 H#}),
Rotating Bending Fatigue(3AZ¥H2), AK(SHEAG)
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Table 1 Chemical composition of specimen({wt. %)

Comp. C Si Mn P S
Wt. % 0.18 | 0.23 | 0.77 {0.009 | 0.009
Comp. Cu Ni Cr Mo Fe
Wt. % 0.07 | 043 | 0.45 | 0.16 | bal.
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Fig. 2 Geometry of rotating bending fatigue specimen



FIFAIAGHA A 7B Al 3 5 1998. 6.

2.2, dEuy

A7 9eg etalrt sl T F@ AZeA AHE
AFsle Au|Azd @ NAREAL 2AEY. £
A% NARAAY L da. & EHdyel o
uA 2 9 7AEEAY HEE AL %5}0‘1 ‘:}T
9 AEE AREd 4zt (a)edolF (b)HE (
golA + e +eHY F 74 A= g %Zm ‘3
sk dAE 3 AEE ExE] o =l B9
Z4o| 7t AVIZE AFESAC, kol LAV}
ZAzEo] ol €25 # #H=2d(pen recorder) 718
M A4 FYeND, 4 AHe wf 283 ¢
HY g o|FEE k& AFA o F3te 229 Azt
T2 AP E Fgs wdaold, e a2 wy
g dxzld g 25 2 Ae Fig 3% 2t

900T

2 Hr Air
Cooling

(a) Normalizing

93T

(§3arburizing

(b) Carburizing

Air

(¢) Tempering
Fig. 3 Condition of heat treatment

g2} %e] o|A2z3& nikon inverted microscope

g o4l AuAzAS FFGRn, 500M9] wEz
#9% st Ax4ddL mitutoyorte] MVK-H2E,
FHMYE olsend] EBIANHY/E, ARHEL 108 &
#Z9) instron dynamic system®& Agsle] gz @ A

%, 423 2 ] 7k Xl E
o8l 2z 3stgt,

X F AHE 7AE A E Ze A teld g
AP FY8 39 3. 2" Jeddg 7AE
AL wEgold, A, 1gn Ay Mg 25
AR AHo| AY ¢4 A Ueh} mzAge 53
B &M A AHEA) S, wdelo|, Akt w@HY
EAeE TARCE FPF AIH(B) digtdtt F3Ys)
wok H2HdEe SNZME g A dEAnEcE
F38e T/ 48 S FYsan

A, ﬁ]i-’r“‘“’-"} Ay THHe A2z A

£ H3lE 2Abe] Y HAEdHEdEE Y89
o ARERE AUl HdeE 98 N-MY U
shimadzuAte] AFYAZAG7] oAt} AL A
Al 3,000 rpme] £ 2 FY3ld S-N F4E AU
SN FAE A& tgde, CTHHEE ANl gagdddn
E3E& 2ABIger, ARE A7l YE saginomiyaAt
o] *10€ £%9 FAMEAEY] o)l H24Y 24
< &84 R=0.194 &5 ¥E427t 30HzY sinedt
oz ASTM standard E647-93¢1 AAl"E APYA
HzA P we} st

S 5% AR

3. aEZn A 1@
3.1. ¥0|F =39| W

Figd(a)el @RIZz4 Ade Ag % %9 @ 2%
oz®H ARF NPz AFYel e AY AL nol
23 9tk Flgd(b)el R4z ARle (370154
AN 9z gk 8 Aol AvEza A (a)9)
(D& Hlastd 29 33 8 Ax(a)e GBzAe

3 AP 5 dHHFE AAE & F %’i Ak,
AN F FAIE el wEEo] 2™l ¥ A
AR Ag &+ Yok, ol BE AXoAAE L 7
AREAE A AT 8] HAS Aoz ¥4
o Fig.4(c)d &r|@z2] ARle x=dzlold dAe &
222 ARYol nAEld g on, Fig.d(d)e dndzs



o]j—_xé

e -

HELREIE RS

A2AE JSAAYT § o 49 nj2

& Hoj21 ok Fig.d(e)d] tizt dnlA

%’ﬂﬂ #3 &

3 & oA 200 A e g Aol

o ARRlellA B AT} o] dAdxo] glojAHA HE
At}

29} tempered martensiteZ3< Jehl1

wHgolqd gAY @ ARg

_64_

(e)
Original fractured specimens

As hot rolled
Normalized specimen

a

c
d
e

(a)
(b)
(c)
(d) Carburized specimen
(e)

Normalized, Carburized and Tempered
specimen

Fig. 4 Microstructure of each specimen after

heat treatment
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Table. 2 Mechanical properties of each specimen
after heat treatment

Mechanical properties
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men | Treatment | o Cy | ) ™ s
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