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Mechanism of Roughness Profile Transfer in Skin-pass Rolling of
Thin Steel Strip
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Abstract:

Skin-pass rolling (or temper rolling) is usually the final process in the production of cold-rolled steel sheets. One of
the main objectives in skin-pass rolling is to obtain a certain surface roughness profile. In this paper, the mechanism
of roughness profile transfer in skin-pass rolling is investigated by experimental rolling tests as well as numerical
analysis by elastic-plastic FEM in terms of material deformation and lubrication. Roughness transfer in skin-pass
rolling could be modeled as vertical indentation of the roughness profile because the peak pressure which can be
estimated by Hertzian elastic contact is the most important parameter. The effect of the lubrication can be explained
convincingly and reasonably by height characterization parameters. When elongation is small, the effect of lubrication

is not observed in elongation and roughness transfer. After the effect of lubrication had appeared, the trapped

lubricant supports pressure.

1. ZC&IC

AR A |3 VRS LS TR ORZICH Y, BEEHLED
MU DT D E T O A2 S U TRRINRHE, T,
FEMLS, YRR CEEMERET 2 Y2, L7 et 2
¥ LU COMBEITEE, MUR RSN INTED 1% Y
RTINSV, TETHL -7 00— VORDPIREER
fEEICH L TIEFICRIWZ Y, P EFI4bLI13TK
(R O A 2 LT Th IR & R EBEERE D Tl S 1
3¢, TEXEGERCZ VLT 3 2 e BE2 LAY
INE WD LR RERIREDS TS NG 2, ¥\v»o
T b OB BRI DR LE ¢ I35 RS B
7, PEko ARG IC & B RSN EECH B, T
¢, UL TROTHEIEEEG (R T 7)) IS & AREELE
FERTHY %, 9100 mm FLED 7 R/NE 2 v & V72 HEAE
EE Y HirbhCEk,

2018 4 2 J1 5 H3Z )

Copyright © 2018 JFE Steel Corporation. All Rights Reserved.

—75, SARETH S P EYNCRET 5 2 T EYE, B
AR, v ARG BEEIE, A2 U0 Pk )
DI ET 2 e pHILATEY Y, v—2ro—VERGHS O
EIABFROFIECHE - C, ITEOXEHS a7 4 —
WERB DRI S i ShTw s &7, BRg,
TLZBMIC OV, KIS T e 7 4 —voMENCE
B TMEHEMO R ENR S C v, 27, HEFEHASRO &
IR ML TR SN A LEICIE, 2R (BERE
DM ZRELTOL CEHPEETHL L b TWHLE,

AR, FHEBREST Tl 2 — F O e, EEtks’
FELLAMELTaRD, Eiko & 5 1o EEREGR O H
D3R 72 A AR SR AT O AT I FEM (CEFREESRVE, LUTF
FEM) »5#H 315 &5 1ch->Ca ™, soices vl
W2V — 2 v — VLM S 2ERE LTEEM R~ S i
BRB RGO 2 0fincBlT s Y %, Soic=
STCOINT b I T s & 51> Tws P,

Z 2T, AWMZETIE, RO BRSOV L
MNERDZTEIREERS 7 — 7 1 — )V ¢ P IEM DO FEfLIREE D



IR OFIEEIELS 51 2 M SHE A 7 = X 5 OGS

B o MSEE Y HBORBIMT A=
2B e s U, PR R S A AT L o f5 8t
BORLCHEBEEICEMBAR RS2 Z e 2HNE Lic, A
TlE, PHETEIEDOEMRILIE 7 n+ 2 ¢ LT OR e Lt
SIDEFIZOWT, 7 RELEERE & 2 DM FEM fif
Hric & 9 X h =R 8% WGt LickERIc 2w Tid~ 5,

BRI ST BEES D FEM fZf
RERE KU FEM FRAR DA

7 REERE % O TGN OB TR 21T, 20
SRR 5 Q0T O3 A& FEM i 217 - 72,

7 R HEERIC BT B W ER ORI RE 0.69 mm, AR
80mm, E 3 300mm DOYJHHIRDLES S N7 ARRZ R
THd, THTHZT— 22— VoOMEIZBE L 4 28
(SUJ2), v— #3500 mm, /SLovE 150 mm, 205040
RIS & D 0.2umRa 12t EiFTe, v —2m— v fRi39E
FEFFAE AL 12 IERSE T H 5, FEEITIREY T 5700,
B — VIR UMREE R & il > 2 > 2 WL TR CBR L 72,
Y10 MEED 7200 AR T3 AR S v,

B 1'” |2 FEM i€ F v o %53, E ROk
Do PR RS LTwa, o—vidstkk (v
R 2058 GPa, K7V [ 03) ¥ L, stEAmERD 7.
DPEDEIITHY 5 FREB IR Y LT3, #EELE
MEHIHEMEATH Y, HERE3e—veH—Y L, ¥
HARRARIS ) 8 & OO TR LA 35 | - 9k D GBS SR 2> & TR
E LT WEOwMMEOMEIIZRFIvT 1 EEH,
R4 B r iR 27-07E> by - Z2— o BEEIZEBT
B E R 2 03 ¢ L7z, fliF Y 7 kI3 Abaqus
Standard (v6) TH %, HiRD7z®, EilOFR—&FICE WL
TRr— Iz & 3 BRERE O T b7, V—2rn—
v, WETAEAM R ¢ DR SIEEREL Tk,

2.2 FEMf#RIC K ZEEDHDLEE

B 2 C BT AL SE O FEM i X W EtE s hren—
oA FNDTES AR 2R T, FKHI gz v —
v — 2 & B F—mETOHEMBERILEE L~V #
O b LTz 7238, SHERS ROz oW T,
JEAERTE ¥ O OBIRIC E VRS Tw2 Y, FKE
b, BRI RS ORI Y LG, LURo Z ¥ 530
LY oTlz, Thbh, PHEEMLICEBT 2 HESMmIEVDH
W2 7Y 2y are Ve ENS X I IHIKIEIC & b EE
DI CIRA Y 78 50 Z 05 L3 A — 7 5 0 Wl T B
JECHHEATRETH D, S oo BlER RO KEEIZ~ v
gy UCHEERTRE TS 2, B, SEHOBERMTH
BIHUE 1%FLE 2 CTHIUTEET TSV, Z0ES
RS, TS KR Y — 2 — VR T 5 o B
filtErh o E Rk & 1O AREZ LRI S T E S

2.1

JFE i No. 42 (2018 4 8 H)

Roll center. :
X

Work roll\ __x Rotation

R/2

Rigid

Deformed

1
- _/ Elastic -~~~

1 FEM BRAREFILOigE

Schematic outline of skin-pass rolling mode

110)

Fig. 1

Elongation H
2.11% . Skin-pass
- 1.08%
0.44% Hertzian

Pressure p/oy (-)
S = Y W kR N N 0

-4 -3 -2 -1 1 2 3
In>Rolling direction x/h,(-)>Out

K2 FEM fRiflc&20—Ib/\1 FROEES?

Fig.2 Pressure distribution in skin-pass rolling, simple
compression and Hertzian elastic contact'”
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Fig.3 Roughness profile model of roll surface'?
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Fig.4 Schematic outline of vertical indentation model of one
roughness profile'?
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Fig.5 Roughness transfer ratio by peak pressure'”
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Fig. 6 Calculated relationship between local pressure and
roughness transfer, compared with simple
compression and indentation'”
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Fig. 8 Relationship of elongation and roughness parameters'®
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