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The fully automatic toroidal winding machine in an in-vehicle coil
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Abstract

NJRC has developed in 2009 an industry's first toroidal coil automatic winding machine which can cope with advanced
QCD and large electric current in the automobile industry by integrating the coil winding technology, and the technology
held over many years in the mechatronics business field since its foundation.In the coil industry at that time, it was
considered impossible to perform automatic winding with a thick wire which can cope with a large electric current for a
toroidal magnetic substance, and it was obliged to work on a labor-intensive type (winding by hand). However, the
development and introduction of the automatic winding machine have brought about a major revolution to the production
method of the toroidal coil. This machine was introduced, mass production of in-vehicle electric compressor coils was
started, total 10 million products have been produced so far, zero defects are under continuation in the market, and the coil
products produced by this machine are also highly evaluated by customers.This fully automatic toroidal winding machine
has been developed to maximize the investment effect, to improve further the winding speed and to respond to the
production of large coils such as XEV charger coils. Currently, the introduction of a newest machine which NJRC positions
as the 3rd generation have been completed.
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Table 1 1st generation toroidal coil semi-automatic
winding machine specification
K 3 A VAIVE ¢ 25mm
R ¢ 1.3mm
EHRAR 1,500mm
T A 12s/turn MG, HEMBIEZ B <
FEE A X 1,850(W) x 1,730(H) % 1,850(D) mm
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Fig.3 1st generation toroidal coil semi-automatic
winding machine
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Table 2 2nd generation toroidal coil fully automatic
winding machine specification

K I A VAIVE ¢ 25mm

TR B ¢ 1.3mm

R AE 1,500mm

T A P 8s/turn AR, HEHBIEE B <
FiE A X 1,800(W) x 1,600 (H) % 3,500(D) mm
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Fig.4 2nd generation toroidal coil fully automatic
winding machine
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Table 3 3rd generation toroidal coil fully automatic
winding machine specification

kKA NVHIVE | ¢ 50mm

S NG R e ¢ 1.6mm

CRS PN 4,000mm

A 10s/turn % ftis, FEHENEZ R <
A X 1,550 (W) % 2,100 (H) % 4,000(D) mm

SR ™ 1 A 5V 3 A )V A H EERE TLEIME ¢ 25mm
T TORERDPTRETH - 7278, HE3HA TIZHME ¢ 50mm
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Fig.5 3rd generation toroidal coil fully automatic
winding machine
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Fig.6 3rd generation toroidal coil fully automatic
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winding flow
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Fig.7 Core supply wire cutout part
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Fig.9 Winding part

3.4 FREHFAIEL FEEE L GEM)
BEHRIFAMOERTH ), Bxb ok, * o 7%E%20
LT 20D 5. 2ROMEEMCTEMRLITD LT, KE
BRICHICT vy a vy aMA N6, BREITH) I LICL
D, BEROPEES A X TAUEOBRMED T A N OEEH T HE
Loz 2B H COMSEEIE, MIREIEIC X 2 &R E)
e L7z (K10ZH),

K10 SREHFUEL
Fig.10 Excess length wire processing part
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Table 4 Overall control list
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Fig.11 Development process of toroidal coil fully
automatic winding machine
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