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10 kW Laser Welder for Stainless Steel Annealing

and Pickling Line

R AE

REEEIN N —
Yoshito Kawai Hisanao Nakahara Futao Yokozawa

TREWBRAT R TS BMAT RSN TIRISAPR RO T
TR BRI ALEERERIE ERGE RGNS Ewdh
EHD &) 53]

a7

w0 EFa B 1LE
Masakazu Takada Masahiko Ito
TUEWERAR HRREAL  TUE WEFT LEE
BRIt s R WRESIRE G
) &)

FIl ez
Masayuki Midorikawa
FIERLPRTR A Sl
PR, - BTSRRI

1

il

FHeBH:ATO APL (Annealing and Pickling Line) 12 2 7 v 1 A$R
ROMREBE-BEE T v ChH O, WML AMB 2Tt Th 5,
é¥®%%®%k.ﬁﬁv4w®ﬂkk80%%mﬁmT%t

&%%,ﬁﬁ.&mbkﬂti%<’W*dATLLh@%EZ
Hy PEEEC L, VRN A U, ik, chET
53D L —F (f&)‘c!l’ﬂ SLW) & T2, NEMEEATY & X
URAELERS O 7 o2 7 ICBBE L T\52%, SR AR
8mm DEEC KM T B, R-CHEABS LGB
W0kW v —FEEEEA Uk, FRMLAHSRE LT, =¥
DEFEEEL BNBEE, v F e, A2 Ty TRBERL YR
ATRD, APLCMMT 5 &MlioRE» TEThy, ko
3O B EEE 21T - T,

* ERFNGLEEILH 4 B EESSR

BB
TR 2R IVERT YO = 7 v v A RS - 857 1
VDV - FIEEHAEAL, WWELE3N X OB LA, K — ¥

RRERTEET v L LT R Tme T W VKW ofs s 4
FTHREBRENZTEY, BERXEEE Emm ©h 3, BB
OXEFROFENL, Vv—FE - AORMHHEEL Y ORBECHE
ATERER, FELICIRIENERTE . BEHE A D = H AT R
— VYR XN MEL L - Tk, HiEra sz Ln
DEREEDVE - TEEFREDNL, HEvMLickE(FHLT
w5,

Synopsis:

A laser welder, installed in the stainless annealing and pickling line
(APL} at No. 2 Cold Rolling Mil! of Chiba Works, started operation
in March 1986. This is the first industrial application of 10 kW os-
cillator in the world, which can weld stainless steel up to 8 mm in
thickness. By stabilizing optical parts and laser beams through a long
optical transmission path at high power welding, welding stability has
been obtained. High strength of the welded joint obtained by the
laser welder has made it possible to improve productivity and materi-
al yield by passing the [ulf length of the coil including the welded
jeint through the hend type descaler.
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Fig. 1 Types of welders used for APL in stainless steel makers
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Fig. 2 Layout of APL (entry section)
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Fig. 3 Cutline of 10 kW laser welder
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Table 1  Specifications of laser welder

1.6~8.0

Thickness {imm)
Strip Width (mm) 650~ 1600
Tensile strength (lg/fmm?®) Max 100
Fype COj; Laser (Unstable)
Laser Qutput power (kW) 10
oscillator | Laser gas (COs, He, Ny
Material of window ZnSe
Length of path (in} =19
Es:;‘llmt;:r;ﬁ " | Number of mirror 4
Material of lens ZuSe
Shear type Dual cut shear
Sheuring [orce {t) 150
Laser welder | Torch speed (mfmin} Max 10
Wire feed rate {m/min} 1.0~15
Assist gas He and Ar
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Fig. 4 Outline of optical transmission puth
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Photo 1  Beam proliles of near-field and far-field position
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Fig. 5 Distribution of power density for 5 kW and 10 kW laser
welder at welding position
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Fig. 6 Configuration of torch head

SUS 304 (As weld)

—e--10 kW He
—O—10 kW Ar
--B-- TkW He
c-O-- 7TkW Ar

Penetration depth (mm)
.

Welding speed (m/min)

Fig. 7 Relation between welding speed and penetration depth
by using assist gas
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Fig. 8 Mechanisin of automatic shear clearance
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Fig. 9 Blade configuration of notcher
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Fig. 10 Start-up performance of monthly production
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