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Effect of Strain Induced by Hearth Rolls and Tension on Ductility of Strip
Processed on Continuous Annealing and Processing Line

Tetsu Matoea, ltaru Aoxi, Juzo Suisata -and Yaichiro Mizuyama

Synopsis

Key words :

: Unlike the steel strip annealed in the laboratory, the strip processed on continuous annealing and processing line

(C.A.P.L.) contains considerable dislocation. Such dislocation, or plastic strain, is considered to deteriorate the ductility
of continuously annealed material.

Since the strip near the soaking furnace is softened, the effect of strip tension is considerably large. Therefore,
assuming that C.A.P.L. also functions as a tension leveler, the relationship is obtained between the amount of plastic
strain, which is imparted to the strip, and the strip tension with respect to roll diameters. As a result, the strip is
stretched each time it passes between rolls. The experiment shows that the amount of strain imparted to the strip is
proportional to the degree of deterioration in the total elongation.

In order to improve the mechanical properties of continuously annealed material, it is effective to reduce strip tension
and increase roll diameters. In particular, if the strip tension : ¢ is maintained below the certain value obtainable by
the next equation, 6.=Dg,?/2hE, where D : roll diameter, ¢, : vield stress, h: thickness of strip and E: modulus of
elasticity, there exists a condition which practically enables no-strain annealing where strain does not accumulate even
when the strip passes between rolls.
heat treatment; continuous annealing; cold rolled product; ductility ; strain; bending; tension; tension leveler;

dislocation, hearth roll.

1. FUHIC

W OERESNE T X HEER L EO 7 v AT HD
BRI 2153 5 OHTREET H - 120°, BN, BUE, Wik,
B 2 TR ZHRAMIZRET Z Lo LY, SPMENE
R BEERATLESLEZAETEI T S,

ZDWFEDEAET, ERBEEET BT A 2100 TR (,
BESES 4 DR — v FB L RN OMELBET LR
BHBIEDbo TSI, BiZ A 2 THMNIC D 5 BEF
ZHFA (300~400°C) D = — v i F sy (FEMEREE) 34 B 1
MLz A2 LRI TIMON TG, L b Bl
DEBIFA B~ PENVHECRIETRE L TR,
mbontTuwiu,

AR TIE, SiBCEHY 20T A LHEIROEEDORERY
FRIZGEHN T O v — vl TR b 8252 L T L,
2T ARG L TEESBIEL 52 L by
9, MEBILEWWAGRFEEPRET ALV TSI,

2. RBRGESIUER

2.1 HERMOERISNEBEREY

T RRET 2 BEESREUS ECT=700°C, C=0.04mass% D
Al-killeddfiT 35 2 %2 v, CT=600°C, C=0.004mass% D&
R ETi-killed$ll b R IZE D12,

EHEAT 30T B BEIRIS ST 0w id, [EESRTS% DU B ERE % 755
RS IR ERAE I 0, IR Z AT EIRE C60shFi R, T A
M e =3x10%s TR B 12, Fig. 1 SRR ERT, R IRE
6 IDTR D MR E DR KN b RT BRI 0
HBEEIRGELLZCEREINTV 3,

FHREDO VT AEE 0 — AV BIOBERTIke~10-4s, 7 —
A ETIE=10"2~103"TH 5,

22 ERESES A B O

FERETHRONIBLHEH PGB T 3 £, FH
RO H DR, WYL LENERT I LR,

Beslit4 T HRIE AR O BEREM L EMM o T, K,

K 64E 6 20824 FR T2 H10RZM (Received on June 20, 1994 ; Accepted on Feb. 10, 1995)
* PR AR (BR) A RBSAT (Nagoya Works, Nippon Steel Corp., 5-3 Tokaimachi Tokai, 476)

% 2 BAEkSH 2 (The Iron and Steel Institute of Japan)

* 3 ¥ O oARBIEE (BR) & BN %ES (Nagoya R&D Lab., Nippon Steel Corp.)

% 4 (W) HE 5 ~ 2 Y +—F (Nippon Steel Technoresearch Corp.)

47 .



M 548 £k & $8Vol. 81(1995)Ne.5

80— +—— 160
D
Alkifled stee\ Elastic modulus® —_
= 60 X 140 &
o . g
= |\ N \ w
S N R P
°
Ti—killed Q g
@ 40F steel N RN 120 ;3
< QNG| 8
g N AN S Q
?) \\ .O~ \ ‘5’
_>_- 20 o - Fe e 100 ©
C (mass%) : w
| [O o004 0.0
[ _0.004 T
ob—i 1 L
600 700 800 900

Temperature (C)

Fig. 1. Variation of yield stress and elastic modulus
with temperature.
(Yield stress was measured at the strain rate
of 3x1073s™1)
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Fig. 2. Transmission electron micrographs of dis-
location of continuously annealed strip.
(Al-killed steel, C=0.04mass%, h=0.8mm,
Annealing temp.=800°C.)
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Fig. 11. Average plastic strain during continuous
annealing (hot-dip galvanizing) and total
elongation deterioration.
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