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The effect of Previous Cutting Process on Surface Roughness
in Surface Rolling

Kweng-Soo Yuck * Byung-Sung Park**, Byung-Kwon Choj***

ABSTRACT

Surface rolling which is one of the plastic deformation have advantages
to improve surface roughness, hardness and fatigue strength with relatively
simple processes.

In this study, the effect of previous cutting process before rolling on
the surface roughness in surface rolling for mild steel was investigated.

"The results obtained are as follows.

(1) Waveness of the previous process has the effect on the precision
of the works and coarse waveness resulted in less improvement of the
surface roughness.

(2) The reduction of diameter and increase of hardness can be obtained

at the first rolling. process.

1. M 2 FAA I = o] &5 o] g},
Micro &4713 2 #gde] &olsla  wlxH

237 ol A Micro &g 7ol & e 7R (1~43))o.7 H2rpgola ol &
sl wolUAlY Euazge Teo tha axv) F e AHEERY 2 2EE e $
T dE B FRH HEE doA F R, Axs Az gxo H7le FAlo AHE
o HdERvde AUAEEe VAA GRS F Ae 247t

*oRlatistw ¥l e v A e

*x %"J%%’J{:"tﬁﬂz—“ 71 A 7}
¥** o Qlatoi st i she

91



D& X
B =R daud] iz w43 = (2) Al A =
WelAMe d+e 106dd HRH gapodr go AlE el BfF A= Fig 13 2on A48
W, I F8fEs AGA Aol A E Al #H & Table 33 2},
me Wt 2oy ¥ RWxE, 44 2 Ak AH7tge A 40m7tA e gavbee 8
Aseoe By oy sigkey?, guagRy)T 1, HEvlee A9 271 ARVE TS
bt el AV 2E&YolF&E, TAE A st Rosted FdUtA e Throw away Tip
2L A G, ol wE 7t < ) AJHEvith 23 AFESET olw AFSE
MAE Y, 227 5 g Wae, 2e  dAa&E 9 d4gele 242 171.53m/min, 0.5
HA B #g =REolt. mmo| ] ¥ ZtA| & AL8-3F Yt
2 AgdiMe A7tEd BAAbE A 39
Nose®F7Z o] 0. 4mmo} 1. 6mmQl A& AE3lo = Specimen |Feed(mm/rev) | Cutting Speed (m/min) | Nose Radius (mm)
22 ukgel Wale utg ArEFgE v EHE 3-1 0.05 171.53 0.b
£ ¥ godusd uAE 9% AP 5 | 0% i o
¥ 52 Fon oy HMriEdue wW J-4 0-08 17.53 0.4
zwo 289 F AFR2e BAE 7)8H k=1 0-10 171.53 1.6
auuaz usad @ | e | ms |
Kb 016 M. 53 1.6
2. A =
Table 3. Specimens
2-1. 28=x4
2—~1-a. A]gﬁg/] zA ' Marking Line
(1) Alsle] AE -
B oA Agd A Amt AATEE wp L
g7 (KS D 3752) FoiA SM40CE M A3t
"H_QDL ZH—:'_;'—Q’] ﬂ&_}@ ,\g_‘—ﬁtjq, 7]74];'&1] Aé%—:]_% T 4] 10]9/9/9[9]10,9,9,9% (10 304{
2}2} Table 1,29 2T}, — " B
Fig.1 Dimension of specimen
Yielding Point | Tensile Strength | Elongation | Hardness
(Kgf/ mmt) (Kgf/ mm) (S0 mm, %) { HB)
£0.78 73.61 25.9 3.8 2-1-b BRARZIIT

Table 1. Mechanical Properties of Specimen

Chemical Composition {%)
C Mn Si P S
0,4258 0,7582 0,2429 0,0207 0,0172

Table 2. Chemical Composition of Specimen
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Table 59 v}EFYE np&} o] R, /rof vzl &
oW AARA}AKE gon, HFHZ%E7} 100um
ojloll M= Ho] M&7i¥art Ao gl AAl
2g¢dodA AREE FHE2E7E ¢F 50um o]}

97

A wdzEe AZgta sy} gloka
_1;140]_' AXqHo g 2l & 5“,],}._17 ®n olL}

Table 5014 ¥ 4 %ol 0. 4mm2} 1. 6mm2]
weAukA el 2ol vl 50um olstell Ay A A%

29 M (£)e] gto] dASTE & 4+ AUrh
@ 3xuHy H
A
\\r
\\ L
Rz]
y d
X
=
§ rev

Fig.13 Volume of Workpiece by Roughness
Line

Fig. 139 A

X=r sin @

L=r cos 0+vy

L=d+4r cos(sin™' (f/2r) o A

y=d+r cos(sin ' (f/2r)) -
(x/r))

FTAE ol 2o 3 A A

r cos(sin™!
Fatd

V= Sf*n;y(xwdx

= Sf" mid+r cos(sin ' (f/2r))—r cos(sin”!

(x/r)i*dx



[1#® X
A7V A, gy yx)E xo el Bd&F o] ol olgA HHZELY 8P T oj23 XYW
w brofl xoll mwep HAEE A Edol. zxd 93 AARLFE TE F AU
ool ra 09l whel el 2@ 412t ole] tigt #AA Lzl i Flow
" FAE A AL Chart= Fig. 159 £,
V= Se“n{d +r, cos(sin”*(f,/2r,)) —r, cos
(sin™"{x/r )? dx
A7) M, d2ePA FARUNA w£E A4
7}';61;?‘ véL K}-%t\l_]—?g (mm) FUNCTION CALCULATLON OF BASIC
r,= Y ‘Q‘V}‘ }‘j}}g (mm) F(a4,B,C) PRCPERTY IN CUTTING )
f,— 4 2ko] % 2 (nm/rev.) :
CALCULATION
OF V)
CLATA OF
ROLLING WORK
Feed

Fig. 14 Rolling Surface with Steel Ball

EW g 5ol Fig. 1490 2ol o4 Hox o] %
olgetd med el AA Vee

0x
Vo S ' ido+ R cos(sin M(f,/2R)— R cos

(sin”'(x/R))?
2 A E
oA7NM, d, D 2EHEE F4 w4 (mm)
R 2o w4
f, ! 2&% ol4 & (mm/rev.)
ARHgE Qo BH AV=0, V=V &
D& slodol st YT TR 4, E
7‘(]3}]57134‘25;_ :Tlt;‘} Zl: 9\1'7, o]oﬂ 2 ;‘(_7}_%_1

CALCULATION OF BASIC

PROPERTY IN CUTTING

After rolling

N
I
FTUNCTION CALCULATICN -
CALIBRATION
F(D,E,W) ——=| OF V)
NO
:
YES
Fig. 15 Flow Chart
3-4-b o2 APzt YA
7tA 9] ¥l
Fig.16& 3 a9 d 2o 93 F17]353
Gl g AAgse JENS HAHAE
u) i &} o

98



stardulgsts)a] A5 HE A3 E 1983 9

34
30+
25t
E
2
c
S
+ 201
3 )
E: /
= © /. (- Theoretical Value
a % / ’ {Rolling Feed 0,21mm/rev
e
A —— Theorefical Value.
A o Actual Value.
10} 9 Rolling Feed: 0,10mm/rev.
/ Nose Radius: 0,4mm.
piel
N
4
5 10 20 30 L0
Before Rolling Roughness (UmRz}
Fig. 16 Relation of Roughness & Dia.
Reduction
el A} i upeh o] el @At A AL

A el

Te Aas vhAw, W bgdEe xAE

% zko] 0~20.0mm ® 2 XA71&7]7F 1.325%

%2

~1.3418% 7191 o1 A ghr,

19 HirAl ool sl sl 71&71 13345

u} 2k A

LX}U 1\71

o] 213 2 Wojol My ¥ AT A Ao Wi o]
272l ﬂ?g*ﬂsﬂ Aeo] glthi soby Y-baich,

ae)3 o289 meyols Wate w7
Azrae Was don A4 AT 2
Y ol NHEFe AAL LG FE I
e 2

4.8 B

ol Bwt e AHH nHE Egate TG
3 pe ABL 49 & Aok

(1) Aedde] dgve W29 F =
EAE u}y_w e 299S o 4 Ak

(2) @ l alow Ax 9 '§7}9} A AL A

%m 28 ¥ Ao ftuEe & F

Ath

99

[$2]

10.

11

12.

(Bt 1 & &

S35, “Woju el o w Wbyl 3
g A gEr A A, A, A4 E,
PP.305~313, 1974

Vestnik Mashinostrocniya, “Increasing the

Strength and Life of Machine Components by
Surface Plastic Deformation, Russian Engin-
neering Journal, Vol.57, lssue 3, PP.32~35,
1977.

D. L. Yudin, A. P. Petrakov,

way Train Traction Motor Pinion Shafts

“Strength of Sub-
by
Plastic; Russian Engineering Journal,
PP.57~59, 1977.

Surface

Vol. 57,

Issue 3,

o] &4, “HEuz ol AolM Ade Wt
ERzEd vAE G Asdea, AAe
#1984,

ol 4, “dAZAl M FHzEIA AN
of Ewlzwel wabel. “Qauisrel, MApey
=i, 1987,

FHEA, “AFoAe gHREITH EUEE
Wahol 4hatol? olahi: o), MRSl e 1981,
nAs, “dRolde Wz gHel  AAH I
Erguwsle] B cishthere, Ay
w, 1983

Ags, “BEAzggdoA 2o Agol Wz

£ol vAE QY AstystY, HAbes ek,

1983.

o4, “Eulv yeold WA ¢ 2%9el of
457 RRET VAL 9P Ast e
qASHS = E, 1983,

EX RS Rmi%%‘wﬁ e DL R
Euged oAE 9 s, M
o9l =8, 1984,

N, Eazedel oA olfe) wel
Huizd vAE 9 sk, Haps
e, 1984,

BAA, “Hdel FAZEH AR G2E F

12
oX
C

Ao W qlsta gl

CRLEEES



A X

force on control value piston” Trans of ASME

Vol. 74, PP. 1005~1012, 1952.

. Lee S.Y.& Black surn J.F., “Contribution

to Hydraulic control—2 - transient-flow and
value instability— Trans. of ASME, Vol
74, PP.1116~1170, 1952.

. MA C.Y., “The Analysis and design of Hy-

100

draulic Pressccre Reducing Valve”, Trans of

ASME, Vol.39, PP.301~303, 1967.

. IBM, “Scientific Subroutine package, 1BM

data processing Division, PP.343~350, 1970.

. 50?5@ “Study of an Electro-Hydraulic pro-

portional compound Valve” Kaist ph. D Thesis
PP. 34~37, 1980.



