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Laser Technologies Contributing to Stable Processing and Recycling of Highly Conductive Materials and
Secondary Alloys
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To reduce environmental impact, more highly conductive materials, lightweight materials, and easily recyclable materials are being used in
products, and challenges include developing techniques for joining precision components without causing thermal damage, as well as separation
technologies to improve recyclability.

The Toshiba Group is currently using the properties of laser processing technologies that minimize thermalimpact and can be used for precision
processing to weld highly conductive copper and aluminum die-cast material made from secondary alloys, and for removal and separation tech-
niques. In welding, optimizing the laser wavelength and pulse irradiation conditions, and applying processing point monitoring have resulted in
greater stability and productivity, which have been taken advantage of in the hard disk drive (HDD) manufacturing process. In laser cleaning, we are
working on applying techniques to remove resin stuck on products in the manufacturing process without resulting in damage.

. L——NTO%E
1. FADE ﬁ BIRILE—TE e
R -RIR

H—Ry=a2—F+IFWV(CN), y—Fa25—1a3/3— ?%ﬂ)%%ﬁ‘ét%ﬁgmt:%%
(CE) o%Buc iy, MAoBHl, BR{. HROMH ‘
FIHRR R 5.9 2 30EEfi N chy, BEKDOS
WA, BELIC OB BTN IS A A A MO TE;
fir, FHEFEL A ESEDRE - SRS BEL 25
TW3, BRI, STV =0 A2 /NS TS
TR, —HRILLEAERMER—FMc BT 52
&, RHDOMNE - EEE —RFEEY OFKELRLRET S

N—F27

e EDHEIC D CN, CERFDER
. . - ATRHR - NERSEORE
L—H =3 Z0ENMD 5, RoNFFEBICIEEICE - BEERMYY—=2F
N N - EEEESM-BRELE
IAVX —2IEEMTEZ NS, £ BHT L BTN
REDBEWEFFAL, HolzidBo 72 0 2@ IR cE E1. L—H—ITOELRE
%o ZD72, IKROTATREIANDEGZED/INIWLAILAS IR CTE S L5, EOTATHE AN/

IOHHRETHD, ZLOBETRIGEAIh TV,

Laser process features and applications
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Wavelength dependence of copper absorption®: @
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Cross-section of copper plate after welding
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Rectangular copper wire exterior and results of heat transfer analysis
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Laser welding of He-filled hard disk drives (HDDs)
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Relation of blowhole generation and pulse energy
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Formation of indentations from welding sputter
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Welding monitoring system
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Laser cleaning mechanism
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Evaluation of impact of cleaning on surface materials

. L—Y—Rk
B B *UE | BBIE "gl.’tﬁf BAE
CHEEO 1 88)
FEEEE (um) 0.09 474 0.39 1.50
XA7AEYH—R
B (Hv) 184.2 - 184.9 306.5

EEXMPIREGEORENMT - BERLICFET 2 L — Y —IMITEIM

Tt

7o ORMMSMIE, BEEEHIE, WrAflgEFEL 7.
FEMESE, W TECIVRELEEXIVBNEL, %
FWIH R Z THIEFE B O B R o otz, 7272
L, L—¥—0lEIEWSEIE, BEO LANRGN
7o FUIMEDL —H — 2 MICEE RS L5 A 1i3i
B ERBRELBOIEDD, KA ETET IR
FALIAD SN, REMEICROCERE N Mb ol E 2
5, COXOIEEEIAERL, NREGICERINS
EEICRIE LT, BEAAGEOHWIR Y — = 2 &t oiE
EETITEDDRIETHD,

5. HEHE

B 2B G o/, BEIRIGEREM B ORI, A
VI IBRBORBERY AT F AL, CN, CEM4
PERMT~DRBNETELL —F — AR L —H—2
J— = 7 OERMUIOVTIRR, SRBRIETE=SV 7 E
B HIRERHE L T a v 2% HENHI#IT 5 CPS (43—
T4V AT LR, mRy FOTERIC kB AFIEE,
fafEEoHEbetEn, ERRTHZIEAL TR,

S Bk

(1) Johnson, P. B. ; Christy, R. W. Optical Constants of the Noble
Metals. Phys. Rev. B. 1972, 6, 12, p.4370-4379.

(2) Mattern, M. et al. Temporal temperature evolution in laser
micro-spot welding of copper considering temperature-dependent
material parameters. Mater. Res. Express. 2018, 5, 6, 066545.

(3) MR, 134, TS =T LERT A A A MM LIRMM OIEEREIC
E A AR EABBRORE FHE 1Y 2007, 79, 5, p.223-228.

@) FJIAE, &2, SV — R IEH LSRR R E O, BRERHm
EEB. 2005, 125, 11, p.1084-1090.

(6) BREMSC 135, L—HF—ickpar 7Y — bRFFEEOMT, L —F—
ft7E. 1996, 24, 2, p.182-190.

6) WHETH. L —F—EEOCPSILick28E T v 20 HEIl, B
Zlrta—, 2019,74,5, p.68-69, <https://www.global.toshiba/
content/dam/toshiba/migration/corp/techReviewAssets/tech/
review/2019/05/74_05pdf/rO1.pdf>, (ZHd 2023-10-16).

A1l BE— TOGAWA Ryuichi
a8 —

BET R R - RN OGS - BRI
LY RV RRE

Optics & Inspection Technology Research Dept.

#=)IIH Ef KIKAWADA Masakazu, Ph.D.

ARl s —
BET TR - AR Lt - B BT E
fld: (T4)

Optics & Inspection Technology Research Dept.



https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2019/05/74_05pdf/r01.pdf
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2019/05/74_05pdf/r01.pdf
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2019/05/74_05pdf/r01.pdf

