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Construction of Strip Surface Roughness in Temper Rolling Process

Takao Hasnipa and Hidenori OKUMURA

Synopsis : One of the purposes of the temper rolling process is to give a bright or dull roughness to a strip
surface, from the point of surface gloss and forming which customers demand. Generally, the strip
roughness has been shaped by means of adjusting rolling conditions, the roughness of work rolls
and rolling forces at temper rolling process. The operating conditions concerning the temper mill
has been learned by experience on the whole. In these circumstances, the solution of the
mechanism for making strip roughness has not been fully solved yet, though many researchers have
analyzed temper rolling mechanisms during normal states through experimental mills recently.
Especially the transcription of the roughness from the work roll surface to the strip surface still has
many unknowns. This report shows the basic mechanism to make the strip roughness with the two-

stand temper rolling mill in Kudamatsu plant.

Keywords : temper rolling, strip roughness, two-stand mill, transcription ratio, dull finish, bright finish,

shot blast texture, rolling force
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Table 1 Temper rolling modes

Strip surface | Work roll surface Rolling mode
Stand #1 Stand #2

Dull Dull Dull D/D
Bright Dull B/D

Bright Dull Bright D/B
Bright Bright B/B
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Table2 Main specifications of temper mill

Mill type 4Hi-2Stand

Line speed Max.1,700mpm
Strip | Thickness | 0.10-0.80mm
size Width 457-1,067mm
Weight | Max.18,000kg
Roll Stand #1 | WR ¢ 460-534 X 1,219L
size BUR ¢ 1,219-1,351 X 1,168L
Stand #2 | WR ¢ 460-585 X 1,219L
BUR ¢ 1,219-1,351 X 1,168L
Screw down device | Electric screw

Rolling force Max.12,000kN
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Table3 Main specifications of coils

Material Ml M2 M3

Annealing Non-annealed Non-annealed Annealed

Size 0.15t X 700w | 0.25t X 625w | 0.25t X 1041w
coil coil coil

Yield point | 52IN/mm’ | 556N/mm® | 414N/mm’

HR-30T 72 73 57

Surface Dull finish Bright finish | Bright finish

(Roughness) |(0.54/0.50um) |(0.16/0.14um) | (0.34/0.29um)
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Fig. 1 Photos and roughness charts of materials
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Table4 Conditions for temper rolling for dull finish products

Mode WR condition Lubrication | Test
(Material) Stand #1 Stand #2 | Stand | Stand | no.
#1 #2
D/D ¢ 525mm ¢ 534mm Dry Dry | Al
M1) Dull(SB) | Dull(SB)
1.09um 1.08um
B/D ¢ 522mm ¢ 534mm Dry Dry | A2
(M1) Bright Dull(SB)
0.07um 1.08um
D/D ¢ 519mm ¢ 518mm Dry Dry | Bl

(M2) Dull(SB) | DullSB) [ Dry | Wet | B2
0.74pm 0.95um

SB : Shot blast texture
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Fig. 2 Change of strip roughness in two-stand temper
mill(D / D mode)
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Fig. 3 Photos and roughness charts of materials
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Fig. 4 Relation between rolling force and strip roughness
befind stand #2

1.0 }—0—A1(a) —m—Alb) —A—Al(c)‘
T 08 ‘
: #ij
5 0.6 - '_ﬁ.‘
= —
£ 04 =
g
K 0.2
0.0

0 2 4 6 8 10 12 14 16 18
Rolling force| kN/mm]

Fig. 5 Relation between rolling force and transcription ratio
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Fig. 6 Relation between strip roughness (Ra)and color

difference (light)
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Fig. 7 Relation between strip roughness (Ra)and gloss (20°)
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Fig. 8 Comparison of strip roughness between D /D and
B /D mode in two-stand temper mill
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Fig. 9 Photos and roughness charts of strips
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Fig. 10 Relation between rolling force and strip roughness
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Fig. 11 Relation between rolling force and transcription ratio
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Fig. 12 Relation between strip roughness (Ra)and color
difference (light)
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Fig. 13 Relation between strip roughness(Ra)and gloss (20°)
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Fig. 14 Comparison of strip roughness between dry and wet
operation for stand #2 in two-stand temper mill
(D /D mode)
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Fig. 15 Photos and roughness charts of strips
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Fig. 16 Relation between rolling force and strip roughness
after stand #2
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Fig. 17 Relation between rolling force and transcription ratio
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Fig. 18 Relation between strip roughness (Ra)and color

difference (light)
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Fig. 19 Relation between strip roughness(Ra)and gloss (20°)
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Table5 Conditions of temper rolling for bright finish products

Mode WR condition Lubrication | Test
(Material) | Stand #1 Stand #2 | Stand | Stand | no
#1 #2
D/B ¢ 522mm ¢ 582mm Dry Dry | C1
M1 Dull(SB) Bright
1.18um 0.17um
¢ 522mm ¢ 582mm
Dull(SB) Bright
2.20um 0.17um
D/B ¢ 522mm | ¢ 582mm Dry
(M3) Dull(SB) Bright Dry
1.18um 0.17um

Dry Dry | C2

Dry | DI

Wet | D2
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Fig. 20 Change of strip roughness in two-stand temper mill
(D/B mode)
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Fig. 21 Photos and roughness charts of strips
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Fig. 23 Relation between rolling force and transcription ratio
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Fig. 25 Relation between strip roughness(Ra)and gloss(20°)
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Fig. 26 Influence of roughness of work roll for stand #1 on
strip roughness in two-stand temper mill (D /B mode)
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Fig. 27 Photos and roughness charts of strips

%72, TR 2 2%~ FHOBERa, 5%,
LA & OYEIREE I I § 8B % Fig. 28~3112 7~ 9. Fig.
31, [E—HHETH > THIIREICEDE U B HSRDEL
NTVw3Y, #1 A5y PTG IN Yy VHEOREE
DE) D THY, FMC201F 9 EMCTICHEEL T
#2AY YV F 754 b u— L COREERRENAKELHF

HlLTwskovtEzions,

08 — ——Cl(@)
T 07 el oo -Cl)
g 0.6 e Initial roughn. - _Sg(a)
E . ®)
205 B
g 04 o —
= .——'—1—-.——‘.‘ B I S
2 03 " T g — —
S 02 ~— ¢ hd -9
E.. 0.1 'WR roughness pf Stand #2
15}

0.0
0 2 4 6 8 10 12 14 16
Rolling force[ kN/mm]|

Fig.28 Relation between rolling force and strip roughness
behind stand 2

5.0 —e—Cl(a)
T o -- & - Cl(b)
z 40 - —8—C2(a)
g 4 - B~ C2b)
g 30 —E
5 20 EEL S
Z o TR >
£ 10 = AR ER
0.0

0 2 4 6 8 10 12 14 16
Rolling force[ kKN/mm]

Fig. 29 Relation between rolling force and transcription ratio
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Fig. 31 Relation between strip roughness(Ra)and gloss (20°)
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