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Cutting edge IH technology saves energy and space.
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1,000kW

Since foundation in 1946, SPC Electronics have been providing
cutting-edge high frequency induction heating technology with
comprehensive support to various industrial fields including au-
tomotive, machinery, electronics, and food industries. We em-
brace the challenge of developing new technologies that are
friendly to the environment, reduce costs, and conserve energy.

100kW

10kW
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High frequency induction heating product catalog
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Steel melting, precious metal melt-
ing, centrifugal forging, vacuum
melting of new materials

TR ZATULRINA THED
Bl . T L XN TREE DY) |
A H0 T ATALIE
Annealing of wires, stain-
less steel pipes and other
metals, deep drawing in
press working, pretreat-
ment for bending

OBA-RRLEE
@Bt R E

Annealing

D ®351- l3ArfTEE
Streamlining and qual- BraZing’SOIdering

ity enhancement of 2

forging and extrusion @ﬁ%ﬁiﬁ%ﬁ
processing Paint drying
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Quenching & Temperi

BENEERS - BTG ED
D SKHETDRA -BERL
Quenching and tempering from small

to large parts including automotive
parts and precision machines

2BESEDIRASD U ERAD -
TIVIAIEEDA I

Brazing including silver brazing, phosphor copper
brazing and aluminum brazing of metal parts

BRXvvTI—Ib,
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Bonding of food cap seals and laminate
tube seals

@1 H—hEE

7’»\‘!#&71!1?!?&/17- Insert
:I‘/7°l/‘y"j'—0)I:I—9— Aluminum thin f||m heating
ESRT N AT TEED B
o) @ —-IVEKE
Shrink fitting of compres- Sealing
sor rotors and shafts,
bearings and other parts
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High frequency induction heating generates heat inside metals without contact,
enabling fast and energy efficient high temperature heating.

SR INE - SR AN EA DRI HE

MBI FHV (HIRILF-)
CRERIENES

FERREI RS BODER

- Quick, high temperature heating is possible

+ High heating efficiency (energy saving)

- Easy temperature control

- Good working environment, and clean management

BEAIER Basic configuration

J14—4&— Feeder

BRAN
Power input L

: ,‘ ik b plg

Heating coil

e N (BREEL ) .
Al E"?j . (High frequency HEhNEA)
(W AHIMERTRE) current transformer)  Opject to be heated

External signal
(Output controlled)

FI—21 =y MEITAEIKEB L=y k

Chiller unit or cooling water circulation unit

\ /%71%5&’4 A
(BEEEIR)
High frequency inverter
(High frequency power source)

\

MEREERFETNERICEVAEDBEY HIET
*High frequency current transformer may not be required according to coil shape

Ei&{ ~/I\“_ a High frequency inverter

=RERA 2 IN—4

High frequency inverter

@ EV —_ZX 3**# JX Three Key Features of the New E Series

meE7v7

Increased heating efficiency

Ultra-high speed startup of less than 0.05 seconds
(Compared to startup of 0.3 seconds for previous models)

0.05%
0.05 sec

0.1%#/B B
0.10 sec
scale graduation

TRt Compact!

@ 2

BEEILE LD V0.05F LT (KB DL EH ) 0.3F7)

EIxN¥

Energy saving

- D

BIRNEE95%LL E (B HEF)

Power factor of 95% or higher (At the time of use at rated output)

B HRES & HE KB RIRBONIELLH

7] Power factor comparison for the new and previous oscillator models
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Output

Space saving

B~ 5 TEAMRRERR —AFRTRUSE A

DC VOLTAGE DC CURRENT FREAL It el HF CURRENT ‘l 1
=\ = X -
:] A L_ ) o1 - =t
ALARM HEAT READY HEAT 2 . ‘ P

FEA =y MEAAHRSEIR A N =42
New type unit built-in high frequency inverter

3> hE—JL/XZIL  Control panel

n
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558 ae< ] | _kx
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[ | P EpE
20~400!(HZ 3~30k!‘|2 *HAL1T
247 547 Large output type
Frequency 20 kHz Frequency 3 kHz
‘ b t0 400 kHz type to 30 kHz type
| |
SFTE)—X SBT E>!)—X SBT E>1J—X (SBT-EH600)

I03

WA EHTE
& IR 71100kW T DS Wi 5 EEABIS
FIX H-100 T-100 ST-100 SBT-100 SBT-EH100
LS HARS ~19705% ~1985%F ~19904F ~2002F ~IR7E
#/f(mm) 1500X3000X2300 1200X2120X2000 800X1600X1650 850X925X1665 800X700X1500
BE 2800kg = 750kg 500kg 300kg
BHR BEPER EARS > o 2458 SITX IGBT= &HIGBTR

Ox Oz mp g
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%
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SBTESL/ESH>)—X BEREEZ e Current transformer

- e | RRERN "EHAD - R BRI /= SH NI E MBI EDRIC AN BEAR M5V 2T MBIV DA L E— 5 ANENBAIERLET,
((A) (kHz) A1 3% (A7) (L/min) WXHXD (mm) The current transformer is a matching transformer placed between the inverter output unit and the heating coil. It is used when heating coil impedance is low.
~ SBT-ESL/ESH20
| SBTESL/ESHI 34200,/ 20 vosel | CoolngWater | Dimersion | Mees | gy P
1P a:l g T~k 8= B
| SBT-ESL/ESH40 40 48 15 LT 250 (WD) WXHXD(mm) (kg)
- SBT-ESL/ESH50 50 ol el S cT2A 3 224X237X280 10 AAEER
- SBT-ESL/ESH75 1 2 20 ~ CT-10A 5 262X237X370 15 General purpose
~ SBT-ESL/ESH100 100 EL3~10 120 30  CT-20A 8 262237430 20 fixed-type
_ 150 EH10~30 180 40 1200X 1850X850 450 _ 3 195X182X310 10
- SBTEL/EH200 200 3ga00, 440 240 40 480 o crr 5 224237370 15
.~ SBT-EL/EH300 300 360 70 1000X 1850 X 1600 650 . cT40L 15 350X350X350 50
| SBT-EL/EH400 400 480 80 1000X20001050 800 . cTeoL 20 350X3503X600 80
. SBT-EL/EH600 600 720 140 250020001050 1300 ~ CT-100L 30 390X400X600 120
- SBT-EL/EH800 800 960 220 FHIC R B BRI UL BEHC BV E T, - CT-H0H 5 380X600(380 20
_ 1000 1200 260 Decided according to specifications. Design is based on usage and load. _ 10 480X630X480 30 CT 10 A
| CT-200H 30 650X 700650 40 .

e . CT-4M 5 250X250X 250 15

SFTE/SFT>!)—Z . cT-10C 6 $50X300L 4 NoF -3
high frequency Output | Frequency Power Input Dimension Mass _ 8 ¢ 70X300L 6 Handy-type
=R FARE B EREAR Ntk = - CcT-30C 10 $85X400L 10 CT-10C

(kw) (kHz) 3138 (V) (kVA) WXHXD (mm) ()

. sFresls 20~100 B/NZIAJL  Heating coi
- oFEses 100400 7 5 ss0 1100400 0
. SFTESLIO 20~100 14 5 MBIMWREREIRNF— 2B ICHMEBBYICHIET 570
~ SFT-ESHi0 100~400 14 5 DRLEELBHRTYT. HMBAYMOMIKRPERBEL EDFHIC
. SFT-E20N 34200220 24 15 220 ShETHREHRLET.
_ 30 15 220 The heating coil is the most important component for effectively supplying high
_ 100~300 36 20 700X1385X800 250 frequency energy to the object to be heated. Heating coil is made according to
~ SFT-E4ON 48 20 250 conditions such as shape of object to be heated and required temperature.
~ SFTESON 60 20 250
. SFTs0 65 25 400
. SFT7i5 100 25 850X 1630X925 400
. sFTe0 o 200 50 50
X X
 sFra0 34400/440 260 50 1650719007850 700
~ SFT300 400 80 2600X1960X850 1000 N
- SFT400 520 120 —%—  Feeder
~ SFTe00 70~150 800 180 RIS & WIRTE R - BRICISUARRETHC B W E T, .7{ g
- SFTe0 1050 pag e bt st 74=5—13 BRERA N= S SOOI RN F—EMAITVIAEABEMRTT .

The feeder is the wiring which transmits energy from the high frequency inverter to the heating coil.

SBTHY!)—X FATFIR ($1R) %1 7 KETLFE1T
Model high frequency Output | Frequency Power Input Cooling Water Dimension Mass Parallel plate (copper sheet) type Water cooled flexible type
TP =R FEIRE BB BREAA AHK SHigsHE E BEXT. MBIV LD, L1 7 NER AZEXT.LITPINEENBRTHBIH,
(kw) (kHz) 913§ (V) (kVA) (L/min) WXHXD(mm) (kg) ICIMEYBE LD SE, AEDIC TR, B BEEE

~ SBT-H20 20 26 700X1380X800 300 Fixed type. Failures are rare, but when the lay- SVEERE LS.

~ SBT-H30 30 34200,7220 39 20 350 outis changed, it needs to be remade. Flexible type. Layout change can be done easily, but it is not compatible to large

_ 40 50 o5 750X1380X800 380 power. It may be expendable according to factors such as frequency of bending.

. SBTHs0 50 65 30 400 oo . ,

~ SBT-H75 75 100 30 850X 1665X925 400 B+7< 3 Option

- SBTH10 100 130 40 400 A ; - -

~ SBTH50 150 30~80 180 50 450 F7—1=Zvyb BEKBERI=Y b ZERME#!I= b
12002X1845X850 Chiller unit Cooling water circulation unit Multi-step heating unit

~ SBT-H200 200 34400,/440 260 60 480

~ SBT-H300 300 390 90 T R 1000 EEEEERUMBIMINOAHBICERTS SREEERUMBICIIVOANAICERTS BEEEHEMBSREETOISLTEIEICLY,

~ SBT-H400 400 520 120 1200 HDT. SHIKDKEDRLEWTIZEADHER R LOT. EN-KEQOFERICAVET, ROSKEMBRGZBELET. 3545 0H
T a— ————— Y HEFE "7 P F. fiGELVET. EIERASNET,

. SBTHe0 600 800 180 FHHRIC ). b IO U BB B £ T, Y. WERKIIFETY AR LR, TkOBRHHE 1 . )

_ 800 1050 240 Decided according to specifications. Design is bf;sd on :;age and load. The chiller unit is used to — i The cooling water circula- FOANK, TFOTEAVIVNE, KERYEIZ

1) MBI BB 10% R LT 196, (75 2> £ LTE01%LIA A chill the transistor inver- tion unit is used to chill THEIET.

2) %%017K:0.25~0.30MPa(2.5~3.0kg/cm?) . &E0.03MPa (0.3kg/cm?) LU F o BRFIKFE EE DR E 4 7K, KB : FIB~35CLUT (RE5C) 6
3) (EARARBESC~35C REI0NLIT,
4) BRRMIC S M TERED R EnHYNET,
Remarks:1.0utput stability:within £1% for a powersupply voltage fluctuation of £10%.(Output stability within £0.1% is available as an option)
2.Cooling water:0.25~0.30MPa(2.5~3.0kg/cm?),back pressure of less than 0.03MPa(0.3kg/cm?).Quality of water is drinking water level. Water temperature: From room temperature to 357 or less (lowest temperature 5C).
3.Use conditions:ambient temperature from 5°C to 35°C,humidity of 90% or less
4.Dimensions may change depending on load conditions

I05

ter and heating coil, and
it is recommended for
use in plants where the
quarity of cooling water
is poor. Regular water
supply is unnecessary.

the high frequency device
and heating coil, and it
helps to maintain pres-
sure and water volume.
Automatic supply of water
at the time of a tempera-
ture rise.

A desired heating condition is obtained by program-
ming the high frequency output and heating time. It
is applied to processes such as brazing. Various
types, such as digital type or analog dial type, are
available.

EARFHEMH High Frequency Induction Heating 06I
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Thin-film heating system (Applicable to heating not only magnetic materials, but also materials such as aluminum and nonmagnetic SUS)

| Riw:Haey)) 30kW~1000kW
BEE#  5kHz~50kHz

W &7 3%— Mk 2ikerg,
Z DD Bt ALEE

Specification: Output 30 kW to 1000 kW
Frequency 5 kHz to 50 kHz
Usage: Laminate heating, paint drying, and
other heating process

IW—TERF¥v>EIVAK J—4—IRR) 21—/

— WA, SEAR A FERAIE, TEXSICRIRE
ﬁ.’-.#!!f%iﬁ& Loop electric current canceling method Magnetic flux leakage reuse method
Patented For magnetic material and thin-film Applicable to nonmagnetic material
and foil
 MEEEES h

Widthwise temperature distribution

[ 3o HuIHAHNR

Conventional method SPC Electronics
new method

TIVIEMRINEAS 2T L

Aluminum thin film heating system

p A |
10umET

Eoll -

Applicable to aluminum
10 um or more thick

7Ly Y—BBESSHRE

Anti-oxidation compressor brazing equipment

W+ 7 hRA (BE) K&

Shaft hardening equipment (horizontal type)

W= R EFEMEAEFAL /R v NEF A KE BEAAFETHT

W2ARERE, 7223y MiEA MET B &I,

Continuous small shaft hardening equipment using high fre- F{bE2g -7 7 v VAL - =
quency induction heating EHEIIEELET, | e
Single-shot hardening of two shafts at once HH

Heating in gas atmos-
pheres contributes to
reduced oxidation, no

2ARRFERE. T3y b (—3EEER) THEA
BEAERUEIRY D 3 CHIE

= AL EE
High speed process

- Two shafts are hardened in single-shot (one shot rotation) flux, and no washing 1
- Hardening and tempering is processed in one position ! : : v
AR R Aot T79IR T
Introduced gas Filler metal Flux Washing
He + RiEMEAHZ iR25
H2 + inert gas Silver rE rE
2 » . 8RB Not required Not required
— . . I . N N Phosphor copper
mRBEA CERA N— 2B ) 20mS TEEH 2% o BE
EIOIEEC MBI EWlel - High speed inverter mounted; start-up speed 20mS (N2.Ar.CO25) Siver . (HREDBELY)
(Nz'”f\“ s LE FAPERLET)
=Yy sty , Ar, etc. . Requi ’
P A5 Ill - HIEEEEDEENINE LV AJRE #3355 A P O
NIGENETGENEM - Automatic handling between production steps is possible Brass compared to no gas)

I07

RAZICEDET

REOMEBATLERELET.
EEAERBOLDEFTLAIET .

WMERERATL

Paint drying system

SRIEBEMMARDBETIRE VAT LTIRELES,
We offer paint drying using high frequency induction heating method in a system

“Bnn@iéi"k ﬁﬁil'f)l/ %;?Md)éfééé"k JEHZI'fJIz

Coil for drying painted parts Coil for drying painted wire rods

FHL L 89K V=TT (#)
Jou-lo: TAKUBO ENGINEERING co.,ltd.

RA—IVEEFIED AT s
Wheel paint drying system

B iER -FEEREIECSRERRREYV LN ET,
SRICHAN FRBAN—ZHKIRI/NELENE T,

Features - Temperature rises quickly, and a high-speed short time drying is possible
- Installation space is greatly reduced compared to furnace

WIEEAEER

Non-contact power supply

EEMISE AT LER TR L EME LT BRIINF—EHIETEIRTLA
WEE AAFRE BHAE CH) ERESOBRIN X HELET,
B5E R GESA) H SRR ICE R ) > (BB S TRR £/ (FBA) P FUIS > TABREBRUTR )

BER 1LEREDRIEOD RENE SHRSHRNSHYELA, PALTFLAT)—, U= Ib—LTOWMEICENTT,
2.2 TY (KIE. a— M BEENEV) »IBRTEKTOFA. KFTOENEICRETT,

BEAN
B R 7%
Al Al
il OE B X A%
.§9§5§ ﬁ@%ﬁﬁ'f Q@ILN—%— %’a\’%ﬁﬁ'f
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WER-RE
Melting , Deposition
Wt Hh 5kW~1000kW
BEiEE 1kHz~30kHz
W A& kAR . EEBAR = 0E.
HFRMDOERRRE

Specification : Output 5 kW to 1000 kW
Frequency 1 kHz to 30 kHz
Usage : Steel melting, precious metal melting,
centrifugal forging, vacuum melting of new ma-
terials

BRI E
Melting equipment

VY AROER I L

Crucible heating coil

WHGtEYBEA

Vertical hardening

| Eiw: M=y 5kW~200kW
Bk 3kHz~300kHz
W A& 7 b FV— AT TEDEA

Specification : Output 5 kW to 200 kW
Frequency 3 kHz to 300 kHz
Usage : Hardening shafts, gears, bearings, and other
parts

-

BE AL Coil for hardening

I09

W&
Forging
W Tk 30kW~1000kW

BEEE  1kHz~30kHz
W B&: ELy hOpmEt

Specification : Output 30 kW to 1000 kW
Frequency 1 kHz to 30 kHz
Usage : Heating billet

ELvybe—%

Billet heater

EL v bDOINERER
Billet heated part

Shrinkage fitting

W4k A 30kW~1000kW
E#&%E 3kHz~30kHz
W A& 227 Lyt—nO—2—&2vT
RT) > TED R
Specification : Output 30 kW to 1000 kW
Frequency 3 kHz to 30 kHz
Usage : Shrink fitting of compressor rotors and shafts,
bearings and other parts

AMMEAI IV

Inner coil

7Ly —hy METIV

Compressor cut model

A2 F—ANRVTI2—31Ib

Inner coil and outer coil

W5 St

Annealing

B 4% S 30kW~1000kW
%% 10kHz~100kHz
W & B X7 LRI TED S
TLZINIREFORRY) - BT I T O FTALIE
Specification : Output 30 kW to 1000 kW
Frequency 10 kHz to 100 kHz
Usage : Annealing of wires, stainless steel pipes and
other metals, deep drawing in press working,
pretreatment for bending

Bithr — XDk

Annealing of battery cases

| Bty —ARIRRE

Battery case feeding equipment

| D)7
Seal

| Kiw: 3y 2kW~20kW
EE#H  100kHz~
W & BRXvyT oIV 3= Fa—T IV DR

Specification : Output 2 kW to 20 kW
Frequency 100 kHz or more
Usage : Bonding of food cap seals and
laminate tube seals

O—gU—
S TIVIx vy T o=
Rotary aluminum cap seal

FroTo—
Cap seals of mayonnaise and
lactic beverages

WA514- (AT

Brazing

W T4 Eh 2kW~100kW
El&#  10kHz~200kHz
B & 2BERRDIEAD « U ARAD  TILIAIBREDA I

Specification : Output 2 kW to 100 kW
Frequency 10 kHz to 200 kHz
Usage : Brazing including silver brazing, phosphor
copper brazing and aluminum brazing of metal
parts

TIVIAD T
Aluminium brazing

NT4—RA Dt
Handy-type brazing

BIE4*VrIVBRREABRRER

High frequency power for epitaxial growth system

W 1A% A 30kW~300kW
%% 10kHz~100kHz
B A& F¥EFERAOIEXF D vIVEREBIC(ERTS
SREEA L IN—%
Specification : Output 30 kW to 300 kW
Frequency 10 kHz to 100 kHz
Usage : High frequency inverter used for epitaxial
growth system for manufacturing semiconductors

IV vILVRRERE

Epitaxial growth system

ERAKFHEM#H High Frequency Induction Heating IOI
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Principfejofanduction heating - e ) ,.,J,,- VE 'Eﬁputatnon shee
‘ = b Ry b - . > 1 = _""---
5 ] o SRR - =i "
EENBTIEEMNBEHESRS . B EhIE
With induction heating, heat is generated by the object to be heated itself i Heat radiation power loss

BHISR T &5 (0 RO SR (HANEA) ORI ICI L E S a o N p2=5_67e><[ (Br3tte) (223 4] (wieme)

T ZOMBANSRTA AT & IS OEE D SIS cay oo
WTHRSEOTVLDPRSNET S— 100

ChIIBAREMIC LT TCE2BREIKHEY RMEAN £ EE High-frequency currert \ A / 200~600 | 004 | 0.2~03

LTHBICEENSVWER (DTEREIFIEND) 2FEL . 2N . =R T 90 5
> e 58 - S AEFEHEE e=1ElTHBND 00~600 0.02 0.57
SO THIMBMOREN HFINEPSTT . s Bl s 80 MEDKD BHEHERPXeTH B, /

DL ATIP5 Li’iﬂ’(%b‘htﬁﬁt\:@é Lb\iﬁ%éhsﬁ 'CE E § ~ 70 In this chart, ‘emissivit‘y e = 1. [Therefore, the heat / 200~600 0.04 0.79
BrMRINZBEREFENEHEENET, 2D TERITH IS & %’g_ o power loss required by the object is PXe. /{ 200600 0055 B
MORESEVIE LB BBV ICONT SRR 5 Nwarn g e / '

NET ChEREMIREEVET, . EREHEE Induction col § 50 / 50~350 | 0.13~0.4 0.02

(213 ZORFEHRERLLOOTT . 5 TBANFEI 51554 Hirirequency veltage 2 /

8 40 200~600 - 0.37~0.48
EN0.3681EIHD LA E THORS L BRBBRS LI 8 P, o /
#EMATILCHBICEELRBELLVET  EMEZERSE T Soiscliciolicated _"'*"'E“ % /' 200~600 - 0.41~0.46
B TRLET B FEMEDEREE &® o
° L Figure 1: The principle of induction heating J B /’ 125~600 = 0.79~0.81
10
§=5.03*10*v(p/(u*f )) (cm) -~ ~ // 1200~3000 = 0.194~0.31
p- AN D IFFEIEARAER (Q-m) A DR 200 400 600 800 1000 1200 1400 1600 1800 - - -
HRIMEOI ANE o S BE? AR SRELL. o

(Bt Tldp> 1. FEREMEM Tldp=1)
LK% (Hz)

0.9
0.8
0.7
0.6

I?ﬁﬁd)%i!:'fﬁi Physical Constants of Principal Metals

8: penetration depth

DRI S et

Eddy current density distribution

p: volume resistivity of the material to be heated (Q:m) 05
p: relative permeability of the material to be heated o4t .\ /)
(for magnetic material u> 1, for non-magnetic material p=1) 0-308 : : J
f: frequency (Hz) 0.2 i H 1
01 E P _____
. i : 7 3= Al 26.98 2.70X10° 660.37 2520 903 237 &, 55><106 4. 2><1o3
F20xK S MEFRLLDEFEMHATDE (p/ u=—FENE 2 fa\%m\e w REY 53‘_ g __________
E) FEEBEIEVNIE SIS B REEH REL ICEREND & oRa D DR ] %4 (C2801) 8.5X10° 905 375 123 8.74X10° 41X10°
: it Depth f Cent Depth f Surf
ZEPhPIET, R s AU __________
s, 2 — ~ . . =3 8
FEBRANDGEIL BEBESLT. EREERIZELL. & 8 I BREERE s : current penetration depth 107.86 10.5X10° 961.93 2iEE 2.08X10 4.1X10°
SIC NSRRI E R TR 2 &LV RAICEMILEEFILTHS Ho EEMEETROBE __________
MDBERE 51.99 7.2X10° 1857 2682 462 0.3 1.61X107 2.7X10°
TR SR D% T, e ——————————
—RRACREDENBEIF 1 ~5kWem?E L E T ZhISH LT, #% M (SS400) 7.8X10° 1500 1.9X107 2.0X10°
EHROIHNADGEREEBEBE LT BRBERS EHNF __________
MIDEERD3~1/TIEEE L SIS b EEEC & E T, INERICHAZELET The power required to heat an object 58.93 8.9%X102 1495 2930 416 9.5X10% 7.0X103
PomP it PotPstPatPs  PoePi+PzsPasPasPs ____3____*_3
100 P 1= B AR E 1L B E S P4 =electricpowerabsorbed to SUS430 (1) 7.7X10 1470 26 1.98X10" 28.7 X107
_ T+ 15 the object to be heated __________
£ Po=#NDMHEHE -
g 50 p 3=§3&$(#;7ﬁ%;1§ gz = Eeat rad'gtlon power |°SIS 78.96 4.79X103 220.2 684.9 45X10°
2 13 2 = heat conduction power loss _ 3407 ____
: =0 Sy — Pa — heat transmission power 105 ___ 8555 :
g y N Ps=7+¢—4—HOX, CTOX  Ps=feederloss, CT loss 12.01 3.51X10° 3370 693 24 3.5X10 0.9X10°
= N
5 10 __________
£ = M+C-aT
3 4 (& om M-C-aT Pra——rpi®— W) 479 454X10° 1666 3289 521 2X10° 3.47X10°
— N 11 S0p - = —_—
g Sy 5 \‘"LC ] 1 sec M : weight of the object to be __________
= 2 NN @—Wb‘ P 05, M : M DER (kg) heated (kg) 63.54 8.96X10° 1084.5 2571 399 2.23X10°% 4.4X10°
A e SRIR%E \i’egs‘,e ~ C : HAMMAOLI (J/(kg - K))  C:specific heat of the object to __________
S =0 o550 0, 00 AT D INEFIRORBEE (C) be heated (J/(kg - K)) Pb 207.19  11.35X10° 327.5 1750 2.7X107 4.1X10°?
05 iSRS =~ i T : tomperafure clifarence before __________
NRC Y o N N and after heating .
Fﬁ Nl <3l TN N Pt 195.09  21.45X10° 1769 3827 132 1.36X10° 3.9X10%
Nk N _ - 1287 ____
. RSN e R—— puga B sa se<o wm a0 W spt0 asxn
000 510G S0 100k 00 ke e 7—/—9————————
BgE f MThe electric power (heating value) to the object to be heated is PRI 1060 o
roportional to the volume resistivity, permeability, and root frequency of
SROBEREBRABEORS (REA) the material. " ' i __________

Metal frequency and current penetration depth (representative examples) SBESREAT & DIREIT DV R Tkg/m=1X10g/cm?. &k 1J/(kg-K)=1/(4.18605X10%) cal/g- C . BMEHE 1W/(m-K)=1/(4.18605X102) cal/ (s:cm-C).

HEMZE 1Q -m= 8,0 - i
YEkIEF 21— U — ORI T. p=1. 255106, u=t & L7154 B30I 19800C DB A Tp RIEAE 1Q-m=1X10°%:Q cm ELNET .

=1.5X107, u=1& L $RIFFIBO0CDIHFE ( p=5X108, u=1) EBBDHE (p=1.7X108, x=1)
ERLTVET £/ a I3 EEDIBATH=10X108, £=100& LTRLTVET,
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BERC TR, BRERNMEE, FEREFERLLY S TNTZ

SRR R LI N1 Guideline for the Suppression of Harmonics

[ —=m> B Guideline for the Suppression of Harmonics was revised in April 2014 by
S S £
20145 4RI ERBRIENOSREMEM LR E B E L[S Ministry of Economy, Trade and Industry for the purpose of preventing
B RAA RZA > I RBEEE THETINTVWET, high harmonic interference with power distribution systems.

= The above guidelines explain the necessity of suppressing high
= A = B A

6.6kVEE TSOKVALLEDBER AR €33 ek M T 558 harmonic currents when customers requiring 50kVA or more from

IE SRR ERMNEH DMK ETODEMN LA RFA ICHBBINT  commercial 6.6kV power system augment, newly install, or update

VwET, equipment.
LR OEREIHEFIR 7> a>)
Our High Harmonics Suppression Measures (optional)

@12/X)L ZHR THIE  Compatible with the 12-pulse method
FEERTENEE A Patented

7“D Y 7 Block diagram

SRR ERRER—E (— ki) £ |‘7/Z

Generation Rate of High Harmonlc Currents (selected portion)

e e B nan nma i

BB 1T ‘u-ctélmlfgl,ﬂl

Temperature measured by thermocouple

[EIFEAE R & 73 %8No. 5R | 7R | 11R | 18K [17R
Circuit Type and classification number 5-phase | 7-phase |11-phase | 13-phase | 17-phase
Wity ) -2 6/NILR
SPC series 6-pulse ! 111175 |11.0 | 45 | 30 | 15 s
*7v 3> 12/S)L X ! X
Option 12-pulse ! 12| 20| 15| 45 | 3.0 | 0.2

stgienidid

H>2TILF A RE  Sample testing room

YP—EE27—-ICLBREAIE

Temperature measured by thermo viewer

F1t

T182-8602 Hm#RHAMmMLEIE2-1-3
EFEES:042-481-8510(KK)
H2EE:042-481-8527

R PIA oo a1 | |E22UYE
TREREICET 3 HEEL

BEE(LTEOBEE >\~ 21, SEEHRREO [BERHLA ORI TSl . MEERICELE LT SEE0 SRR AEERA
HRIRFE LB T,
ML O, BB, BEANIC /) & LTIS, FREEBBNAE (FToT A &7 RV LT E T,

OZR

mERMIAREE IS

SREIEFIFER S 1S BRI TI0kHZ L EOSEIRE R £8 2 B(5. EaE 2 DO@ER MR U0kH L EOS AR EREFIAL (ER. TESOAH CIRECERIN L3 HDT,
DY EDERICKEEFELTENET, L L SREIEHERED SRR BRI OBIREEICIFEES5A 5 BTN H 2180 —EDEIRB XIS BN % ERT 2aREF R ERE
LESETREIR ERET BRI EZIDUEIHNET

F7- FrRE R IR AR (R AR KBS ERE) UL TR ELEL LD E 4 2RISR ETIEDSESICOFRIMDEELVET,

N
500m @

FFRID R SRR DR DIERIE LUTOE ST,

i
B OB BROEE " E5DR(LiR)
SEIERR : SREEOHEELFT.
EBRRE BEEI X E—2EREOEOIERTEH0, HEAEN 53 DDLU r ERTHEEREEICHRDIRZ LS,
HERAX MRIGEEARK TP [ ERAROESEES ERATIE(ERRMICEYLET, NEF. BASED S FFEHERCHEREEICHBRDIRZ <EEL,
- IR . . . § DDLU/ ER : HiBH ST, iR RERITTH20S (FR. BHRREELEEA)
BISHBUSA DA T ¥Rzt SREBEIXIVE—EARM AROEE HOHIE. 2EOGEM. SBEOMB. EREOHISOITELEIFEATIHN, BESTOREDES - LEBERD 58184 . DO U » EERNS5#12%
i BB V% — F EIRARIC SR LSS TR &R 5 b0 (ERAIRIE. TRANMSEERC) . W59o—ZCAROBS - DOU s TR EH3T. HERICES TS —RoMEEILSEA
ETER SRR 15 BB it ¢ SAERY Tk L g ' - EBSETTRAOBS - PREE RN C. TR . PNEEEFEAEN (HHLTEN BN
(7I.C.H58120%) ZEH L. BIDESEMITICTY
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