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EFFECTS OF THE MILL. ARRANGEMENTS ON THE
PROPERTIES OF MILD STEEL WIRE RODS

Tadashi Ohtake, Naoki Eguchi and Isao Kimura

Synopsis:

In order to examine effects of the mill arrangements on some properties of {the wire rod
of mild steel and the wire drawn from -it, a comparative study was made of the hot rolled’
wire rods produced at Hikari and Yawata plant of Yawata Iron & Steel Co., Ltd.

To quote the different points between these two works, the former is the 4-strand high
speed. continuous wire rod mill manufactured by Siemag Co., and the latter the semiconti-
nuous wire rod mill (a combination of a continuous and a Garret’s type mill).

The following are the chief results explained: —

1. The roundness of hot rolled rods of Hikari works was better than that of Yawata works

2. The mill-scales on the hot rolled rods were !12mg/cm at Hikari and 25mg/cm at Yawata,
respectively, and therefore the pickling time for Hikari rods was much shorter than that for

Yawata’s.

3. The tensile strength and the yield point of Hikari rods were h1gher than those of
Yawata rods, though the elongation and the reduction of area were higher.
4, In point of microstructure, it was noticed that ferrite grains of Hikari rods were a bit

. smaller than those of Yawata’s.

5. The aboile—m'entioned'chafacteristics of the Hikari rods presumably were caused by
the effective water cooling to be applied after the rods were passed through the final rolls.
6. The mechanical properties. of the wire drawn depended on the intial rod properties of

the rods and chem1cal compositions.

Therefore tensile strength of the wire drawn from

Hikari rods were higher, but reduction of area of the wire were also influenced by the draw
ing method, particularly with the increase of the cold reduction.
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Table 1. Chemical compositions of samples. DTERN. BB/ G I Bukeidsdkchic: 5
25D,
Work ISteeI | Co% | Si% [Mn% | Po% | So% | Cug TTHB(LIELW
| a1 | 015001 | 031 | 0011 0-024 07199 IV. BRHRHOHEEHE
« | B1 012001 0320010 0°021/0°192
£ (€1 0010|001 030 | 0°009, 00140 183 (1) #HBHOFEELEME
3 ‘ \ ' EN . 7
'E1 |o0°16 0-0L : 043 o 018 0* 024 o 188 a-+b) /2 LH a/bx 100)% % 7.
J F1l |0°16 0701 ; 0°42 | 0-0l5 0°020|0*180 (a+b) /2 ZHME @/ dM’ L
| | ; : n ) Table 3 WZN 5DFHERTT. .
A2 ‘014|001 030 | 0°011' 0-024 0197 : ;
.~ B2 011001 032 | 0%012, 0°022 0193 CndhFHEOE SO IFERBET, RMER
5 €2 o ; 0°01 ; 0°30 | 0°010, 0018, 0*191 S 2~3% BN TWBE. FH=P, 271k 3213H
M . i
T | D2 | 018 | 0°01 i 0-42 | 0-018] 0-028| 0 101 FEBLBVLSTHB. .
11:32 0°17 | 0*0L | 0743 | 0°018| 0°023(0°186 = (2) A% —AMERL L O EEIFTERA
2 | 0°14 | 001 | 0742 | 0°018| 0°018/ 0178 BRVEICIZ 5% HsSO., IHFE 80°C CHIHE & L70°3

PE(LETEO—ER & L TR 3ﬂ7~§§?\2 Siemag *i&@ % VAFLRMMAI. BkEEEPELLEL CHEOE
SEREIEE TR LSRRI W & 20 ER(LRPEIEL, EEZLOZ /s 3 B 2Bk FiEr
PO AT E S ICEE T RN AELMEAESE MEL, COLXDERERKRPRT—AMEREE L. C
Table2 DT & TH3B. NIT L 5 & ERUEFA R RN 44 3 ~amn, /IG #5845 6~

Table 2. Differences of the rolling arrangements and conditions between both plants.

. Finishing | Length of cooling
. . . Nos. of [Rolling speed |
Work Mill type Billet size used caliber (M/mn) temperature I pipe wzzizl)—-ﬁlled*
i unit wei " ‘
. . . ! ght ~
Hikari Continuous §7omm+about 320 kg 21 24 950~-1000 | 18~24
Yawata | Semi- g‘% mmUnit weight| 9 950> | 3~7
; contmuous about 85kg .
{
Reel temperature - . i Dia.of rolled
(°C) - Cooling after reel | rod (mm) | * Length of pipe filled with water,
g i in which the hot rolled rods are
800 < ' Air cool I 48 passed, located between the finishing
- ; !{ roll and the reel machine,
840~820 Dispersed water cool | l 5°5

Table 3. Mean diameter and roundness of hot-rolled rods.

! Diameter (mm) Round ness (9%)
< ———___ Steel ~ ~ 3 N '\ N
~C e A ~C 5 D F ‘ A~ C D~F

variance _ ‘ : _ _ . _ o

Work\ x k I E z o ! x g . E x . o
] : ] -

Yawata 5636 | 0061 | 5'623 | o062 | 9av2 1+65 d 933 2°01
Hikari | 4’808 | 0°068 | 4'838 | 07047 ’ 962 | 1'56

INIDIIZHWHOP» BT ELHEHEH ) N—5D5  8mn THOIz. FIEE RDHE W ED TR TR 12
% (—RIOFHEFERI/NSOD, EEEEHKIZIZD  RAWGHM T 52°8mn, ik 30mn DIRTH D,
ROARBEEDSF—T St LIREESSE . U LIt EIGE =8, =Z5lex s — B35 8 D441 % R Table 4
BT BAWEVRND A VBRRERABL DA WRT. TIDLEBHORr — VAR NABSHO

— 24 —



WHLBECBIEITEESROYE ‘ 639

Y2 UFTE 6o s A0 MERER UBNEE
ﬁé)k&ﬁ?%t%@%%m%%¢<aé

Table 4. Adherent m111 scales on the hot
rolled rods (mg/cm)

T Steel _ .
variance — . . —
Wo& N © g
Y t 264 107 24+5 8°3

awata | (150) (139)°
I 1140 1°5 | 129 53
Hikari (73) (@5)
Numbers shown in () is g/m?
(3) SRR

Table 5 MSF;H—;:{E ?Z?T?“
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59 Nital X200 (1/2)

Sﬁos%m)
(]

2 -

o&:,ooc sy |15%0® 025650 |y

° %Q \Sﬂ\‘kzo Rk,
Mol $93 1l

X Ny S

Q2% | p3gs

R Rimmed sfeel
5 Semiktied. -
K: Kitted |

~
<

S

38 . 92 a6 - 50 54
Tensite strength (KYmm?)

. Adherent milt-scale ("fem)
[ L= 3
h Y

Fig. 2. Relation between the tensile strength
and the adherent mill-scale of the Yawata
rods, which changed by pouring water
after finishing.
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Table 5. . Tensxle properties of hot rolled rods

\\\Wm i Yawata Hikari
Steel ; ‘
Properties ) Al B 1 cCt ' A2 ' B2 C2
Tensile strength (kg/mm?)| 407 sg's | 385 4105 | 424 410
Yield point (kg/mim?) 27°2 26°3 ! 27° 1 31°1 | 336 32°4
Elongation (%) 325 346 ; 36°3 36°1 ! 33°5 354
Reduction of area (25) i 71+0 72*9 7645 75°9 : 771 78°1
Steels D1 E | Fi | Dz . E2 F 2
. ] .
Tensile strength ‘f‘kg/mmz) 45+3 44°6 43°0 \ 47°5 | 46°3 44,2
Yield point (kg/mm2) 314 306 307 36°5 348 326
Elongation (%) 312 31-0 32+1 334 , 36°5 35°8
Reduction of area (%) q 68° 2 68° 1 69°9 716 ] 729 i 74°2

Numbers of sample Yawata 36, Hikari 48
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Fig. 3. The increase of tensile strength
corresponding to the adherent mill-scale .
decrease in 10 mg/cm.
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Fig. 4. Changes of the fibrous fracture by
the testing temperature.
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Fig. 5. Changes of the tensile strength and
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to S.W.G. 284 without annealing.
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EFFECT OF Mn ON THE PROPERTIES
OF Cr-Mo CASE-HARDENING STEEL

Synopsis:

Kiichiro Shinji and Kingo Kiyonaga

Effects of Mn on various propertles of Cr-Mn-Mo case-hardening steel added with Mn from
06 up to 2°3% were investigated. At low quenching temperature, addition of Mn effectively

decreased the distortion ratio with sufficiently increased quenched hardness.
specimens containing 1°6% Mn showed the superior result.
Cr-Mn-Mo case-hardening steel, though toughness was sacrificed to some extent.

Especially the
Strength’ much increased in
Addition

of Mn improved abrasive properties, but when combined with SNC- 3 the good results could

not be obtamed
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