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Study on the Effect of the Surface Rolling Condition to the
Surface Roughness

Z =5 <*, A 3§ g
M.S. Kang , H. N. Kim

ABSTRACT

The surface rolling method which is one of the plastic deformation processes increases
the surface roughness and hardness of materials.
In this study, three NACHI 6000 2Z bearing were used for surface rolling tool on the mild
steel and high carbon steel.
- The purpose of this study is to investigate the effects of rolling speed, feed rate and con-
tact pressure on the surface roughness.
The following results have been obtained with the mild steel and high carbon steel.
1. The roller finishing method has increased surface roughness from 24 umRa at initial
ground surface to 0.17 gmnRa ~ 0.4 umRa.
2. The contact pressure has influenced greatly on the surface roughness. There is an optimal
contact pressure.
3. Asthe rolling speed and the feed rate decrease, the surface roughness improves,
4. The optimal contact pressure for the good surface roughness of $340 and STC 3 has been
at 213 Kgf/Cm? and 220 Kgf/Cm? respectively.
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Fig.1 The surface rolling tool.
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Fig.2 The taper specimen.
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Tabie 1. Working conditions (Materials:

$540, STC 3)
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5§
69
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J 0.72
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21 0.3 for each 205
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2 7}rA

MR EEHEAE gy A 1AL §
A138t7] g18ke 37ke] NACHI 6000ZZ Ball
Table 2. Mechanical properties and Chemical compositions of the specimens,
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Fig.4 Configuration of test specimen,

Fig.5 Test specimens.
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Mechanical properties 55 Mﬁgtemgl;c 3 Chemical compositions (%) = i\/(I}a;eé'}I:‘icl:s 3
Tensile strength (Kgf/mrn ) 46,17 71.2 C 0.171 | 1.07
Yield strength  (Kgf/mnf) 29,1 3.3 Si 0.33 | 0.3
Modulus of elasticity (Kgf/mm?) | 21.5 % 10%18 Tx10° Mn 0.39 | 0.25
Paossion’s ratio (v) (.28 0,28 p 0,018 0,019
Elongation (%) 3.8 25.4 S 6,021 | 0,017
Hardness ( Hv) 125 185 |
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Fig.6 Surface roughness vs rolling speed.
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Fig.7 Surface roughness before and after surface rolling.

& polgn ok, oles WS ARH & O e i G 0
2= F] = —~ ° 41 Rollirg = 2% n/min (S5 40
47 m5 wgshy a7l 297 017~03 sl o ::-agnfmn{ssto;
pmRa ARG, Bzt AL 0.38~0_6me3 conk ®: Ralling speed =119 o/min (55 40}
MTE e ¢ £ HWEZEE golu A Lost
205
3-2 223 01T CSEHY =T Z0.4t
I:(Lj.- ;r_‘?——////
zg3] olesEe Wad nEE HURE oal H_*,;:,/M
o] W erelrr] 918k ol FEHxE 026l 0.1
0.3 0:36. 0.52, 0.6, 0.72 mm/rev 2 A AT O e o o7 0.8 09
Sd_g_ﬂ‘:‘ 0]%9‘] @F‘]’%‘ Fig’-8°ﬂ L’]’H"‘H?\iq Feed. (ma/cev)
zed osd £xE 12 2459 119 m/min Fig.8-(a} Surface roughness vs feed.
o a7t ® stglon (88 4009 S 1
.0
Fig. 8-(a)ell Jep g2 g4 (STC 3)%1 7 oo | 2 Rolltns aposd= 12 nfein (STC »
. : a: Rolling mpeed = 24 m/min (STC 3)
22 Fig.8- bl VAT Fig. 8ol & 0.8 | 0 Rolling spect = 59 minin (STC )
}_ 9}\% H]—S"]— ol 047]. 9 E,}-/‘-71-9.] 73% o] o1 b ®: Rolling speed =119 n/min {STC 3)

Saprt F7 g e FHEES Tk gos W
Aol m gronf olFfrrt FLaTFRE fou b %

HEeeE F4EE 4 5 drh Zoa b

Fig. 8-(a), (bol A ol4x7t 0.36mm/ 0.2
revgl ® AR E @R E7hgo]l tha N
ztoi} o] gtk Z71EhH = Fvlsle A o o1 02 0. 0.4 0.5 0.6 0.7 0.8 0.9
751:0] _15_3_0]]:} C‘]-*fL-Eﬂ- 0.26 mm/rev OEJ_T_LH Feed.{mm/rev)
= 728 0.17~028pmRacly, gaikS Fig.s-(b} Surface roughness vs feed.

0.32~051 gmRa2 vEh}n ol g&x7) i v
072 mmiro] Aol @l 4e 024~qqy  TR/TeV CIEIEL G AR WAL

I_(mRaOI__), ghi-7be (0.45~0.61 mea =l + sl
. 3-3 ZEa9) BEUAN CHSAHY EE

2 Hde| Aas wop olF&mrst 0.36 223 71559 W] noe ZUee]

N ©



Wabs ol ] fated o riR] HEFEE
d4agvh ¢4 YA PEgHe] ol |
fqlzte delE7] Hsted  Tig.2e e
Taper 1 A-§ o] Aiyte] e} Ale]
of wATAl mgEt do] o g olfs
FAA Alfe] Al o] wiele] A&k
| dlsle] Al§stal B Fig. 10 @el 4
dH de| W A4S 107gesr  Fa)

. N L :
good coredit fon wol e Arface condicion

{Flaicing )
Fig.10 The effect of contact pressure on
surface roughness by surface rolling.

(a) Good condition.

{b) Worse surface condition
(Flaking)

Fig.11 Micro-photograph of SS540 after
surface rolling.(x 100)

EEREIREE Vol.8, No.3,1986/73

H‘?- = %7}011 2l A ;—3E-H°l 2
(flaking) @-do] bt A& 2 5 99
th ol& HWel 2z} REg wAuaRo gz A
et FEEvigd o 100u) Ssle 2
A& Fig. 1ol Yephglo). Fig. el s
Mmo] 2aefel ofsiM vheA ¥ owW H gl
Bol Aghatefol spd oksal ol i
Ae o 2leni of =7 ol4te] Y Fig.
Llibel A9} o] 3t TFefolzl & 4ol o}
Bhubar sk o Yol 413} 4
Al globs 2l o = gl E+.
Taper & A5 vlde o}z o] ¢

o rtR] @b 1~4-F7kel A 4%& =21 130,

1.0

4: Rolling spee¢ = 119 n/min
0.9 | .: Ralling speed = 69 m/min
0.5 - a: Rolling speed = &2 m/min
* #: Rolling speed & 28 n/min
0.7 |- ©: Rolling apeed = 21 m/min
: Rolling speed » 12 m/min

Ra)
»

re,
T

Roughness, {
2o 2 o ©
WoR o
T

~

Ll Ll erga i xpetqertrraialitgd
xn 05 s 215 sl 5 px o} n
Contact pressure (Kgf/CmZJ

e 2

Fig.12-(a) Surface roughness vs contact
pressure.(SS40, Feed=0.346mm/

rev)
1.0
4:Rolling speed = 119 w/min
0.9 |* a:Rolling speed = 69 m/min
0.8 }. @:Rolling speed = 42 mfuin
®:Rolling speed = 28 m/min
= 0.7 F 0:Roliing speed = 21 m/min
| 0.6 @:Rolling speed = 12 wmfmin
\5'\ .
805 |
£
Zou | A\Q//A
2
“ 0.3
0.2 -
0.1 |-
0 (iylpd el rpqrerrrryiqrarriqetniypEl

200 an 210 ns pr.d =) o ny
Contact  presaure {lgfl(‘.ﬂ)

Fig.12-(b) Surface roughess vs contact pre-
ssure.(SS40, Feed=0.72mm/rev)



1.0
4:Roliing speed » 19 m/min
0.9 a:Rolling speed = 6% m/min
0.8 g:Rolling speed = 42 m/min
: m:Rolling speed = 28 m/min
?D.Tl- QiRolling speed = 21 m/min
&:Rolling speed = 12 m/min
dosh
~
2 0.5 %
o
£ Dui p
o
H
Saaf
0.2
G
0 (AN REN NS EEN AN RSN R NN
Xo x5 210 215 20 5 0 235

Contact pressure (Kgf/Cm?)
Fig.13~(a) Surface roughness vs contact

pressure, (STC3, Feed=0.36un/
rev)

1.0
0.9
a.8

T 1 T T

"-0 1
10 6 \ﬁ_——;:ﬁ
nD s
H
L0 4: Rolling speed = 119 m/min
50 b 4 : Rolling speed = 69 m/min
) q: Rolling speed = 42 m/min
0.2 %: Rolling speed « 28 m/min
o1} ©: Rolling speed » 21 m/min
" #: Rolling speed » 1Z m/min

0 L1101 03 b g g p b da ot goad iyt a1l
0 a5 20 25 P21} 5 pad] 5
Contact pressure (Kgf/On)

Fig.13- (b) Surface roughness vs contact
pressure, (STC 3, Feed=0.72 mm/

rev)

140, 150, 160 kgt 2 47bAlel thate] 229
ohEd £l olFEnE o shAs by
of ZAHaATE 74 FEAT shES A
H&uro s 718l Hertz o] 4l&olE ™ g
ol gstd A&yl HEg=Hel zhz} 205 213
220,227 Kgf/om® & £ =0 ol 7iqtelel o
0}‘11 ol&&5s 036 mm/rev® 0.72 mm/rev

2 ouisAg A oeirbA e ved &

ol mbE ¥92%e] g8 Fig 12 1300
Ehiglel kel A$E Fig. [2(), el
Eh 1Az, EP‘\’J—J 7%'?"‘ Fig. 13 {a), (bP) 1+
ehy ik, o714 da:: | f&qtee]l o7
ol 79 213Kgf/em® A& w ISESPAT
S 220Kgf/em® A Folr Ea Siel 53
3tA AV dsE Ewaw ge 2e #

o

i

tle

a: Feed = D.72 om/rev
0.6 | ©: Feed = 0,36 m/rev

213 0 27
Contact pressure. (lgf/sz)

Fig.14-(a) Surface roughness according to
working conditions. (5SS 40)

a: Feed = 0.72 wofrev
0.7 ®: Feed = 0.36 wm/rey

Roughness.

k

s 213 0 227
Contect preasure. (ll{f'ﬁnz)

Fig.14~(b) Surface roughness according to
working conditions {$TC 3)

2k 9= i}

Fig. 14(a), (W ol = A7dst gzl o sto]
Al HERY HEdE 229 BER
HxZ @ olgdnd gt RUZRE g 2
sel g 349 W =s Gehiglo

A oerkx] Al FEAE 3
o B 2EE OEd £ olFdxnst E)
SE EHAREE F4HAeH w23 HER
2 Rdaﬁ‘}‘—““ A3l 7 e 213Kgf /em® A %



off Al kel A 220Kgf/em® F-oA T
ol MY o =

olyz A7} ddatel A5 ol 9labire| IE
Harel 23 % fﬁf% v HE 2o
sir}, whobA] #Hzbatel olalel A 9= 2gd
) 7}%}151»] HEs 2 dgsl

© Ao F1 a8 walwh Az

w7 YEE o 4 Qe

. 8 £

ol pe AYE Fool e 2o 4

©% 9 5 gk
1

" 63:)?}% FD{7-1- lt‘g’.' ‘)li: ?\}
o]

3—!% 7HH¥OID}. % rhdEo] AL o 4ol

Zgf o] (flaking) "o JeiEg #
Azre] gahe Fosts] ol g,

3) Adrpgol Al A5 2g8 oEd
9l o] FHEIt AEFH ¥arr YE
ek,

4y B AdeA AMgF A7H(8S 40Oz &
£7H(8TC 3Dl dalee H &% HERMy
o] AAzgl 4% 213 Kgf/em® A xeolld  ®a
9 A9 220Kegf/em® Amold M £
FUEEE 4% 5 YU

2 E-A

£ Gl de FEa A

Fig. A- 1o 2hg3t 2&elel 432 2
oMol RE 7158 EAsHlTh

R, = #&ule) sldmel wy

R,'= 229 eelgel v
R, = &4 @159 o4
R,'= 480l f¥el A%
2a= #Eetglel A4

2b= &Y oA

=== EEBETHEGE/Vol.8, No.3,1986/75

T IE

™ ™

S
I
g
f

oF

}

[+

Fig,A-1 Configuration of roller contact.

P =29 ¢k

sed S el Hertzo] o 2 ot
A FEA e thedd #2418 Bl ESHo
2 &g

HEetde] A5 vA a, b,

/ 3PC&+ &)
=pn 3
ek B(ou+ Pt Pyt 050

bzvd/ IP(E+ED
8CPy+ Pt Pyt 0p)
1 i 1 1
©, Pu:E‘,, Pm:I_?:: Pﬂ:?ﬁ’ Pzzzoto
=0
£ 20+ 6
- R(1+26)
h=AeAd Al
1
b= m—2
m=3ol&H|e] A
g, v Al YW 259 Y323 ¥
gtals el S Ae] r ZEE Fig. a

~20f| A ek = i),
Py P Py Py
Put Pt Put Py

_ Put Py Py
Pyt Pt Py

st BeldSue gdaws a, bt T

wmT =—



76/ E I ey S

slejfloun Tf 48 ogdle HE)

A PE 7R 4 Yk

Po= o =2 3 T bt Y
Kgf/em’

v
1.00
- 4 0.90
H -OO ) <0.80
7.00 d0.70
6.00 } " 4 0.60
5.00 [ - 0.50
4,00 F Jo.40
3.00 f 40.30
2.00 + do.20
1.00 0.10

0 T WU B I e L

1° 2° P 4«F 5° af 7 x° ®°
T

Fig.A-2 p,v value according to .

A IOEH

. FAES-, GREZSZVUY7 MO B,

A AR (JP) 7047-4K, 1984 p.

10.

11

T e

133

K.S. Yuck, Proceeding of the Internat-
ienal Conference on Production Engin-
eering, Japan Society of Precision
Engineering, 1980, p.1035,

E. Pua, Materials and Processes in Ma-
nufacturing, 1979, pp .401~403

KBS General Catalogue, “Life of Be-
aring” Korea Bearing Ind. Co., Lid,p.18
mAF L, HPHEE, WE LR Exk
ITHAR, 1973 p.125.

KEEE, BRFESR, FMELRE, 07—t
Lo#E, g, 1952 p.184

EERRE, 77 (Lt LmOR Y EE e
VT B RV, B OFE R, Vol. 3 1951
p.i37
{HERER,

a7 —fh O EHRD, B
BMOWR, Vol. 2, 1950, p.406.
PEH, v 7L oW LHRD, B
WOME, Vol 2 1950, p.457

KEBE, HEEY, FHELR, #SROo
—7 -t BT AR, HEERK, Vol
16, 1950, p.308.

B e — 5 —tECo L CRARABE,
Vol. 2, 1950, p.126



