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Pathfinder of RF Induction Heating, Hardening/
Tempering and Heat Treating

DKK meets further upgrading and diversifying needs

as a leading company of RF induction heating.

Design and Manufacture of ‘
RF Applied Products \
oRF Induction Heating Equipment
oRF Applied Equipment

eVacuum Furnace

AR

Consigned RF Hardening

Denki Kogyo Co., Ltd. Radio Frequency Admin. - b
http://www. hf. denkikogyo.co.jp ( ) O

Telephone:+81-46-285-1411 ]
Telephone:+81-3-3216-9433 Sales Dep.
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For Inquiries and Orders:

B The following information is required at the time of inquiry or placing order.

1. Application (hardening, tempering etc.) ROPFEBHMSE TS0,
2 Source'vnltage. and freq%lency. @ Name, shape and dimension of work piece. 1. i (BEA-BEREY) oM G H L kB LU
3. Operating environment in the plant. | @ Material and composition 2, R 5
! : - o M SUR A Single shot hardeni
4, Information of work piece and @ Process done prior to heat treatment. 3. i P B OHHMMENEES LUNE = '_nge s ? _emn.g a
heat-treatment requirement. ® Hardness before heat treatment. 4. FHRER s LUV R BB {4 y /’W
_ ; . OFH T SR, i, —
(please provide drawings) ® Heat-treating area. HALTEAR 6T -
@ Hardness and depth. y: =
® Allowable distortion before and after SRR & L UL R
_treat : ;. oHJLEFI R DL B
5. Cycle time and production volume. heat-ireatment 5. A7 NH A MBI

# When there are various types to be treated, please specify the work piece type most suitable
as a basis for calculation. (max. and min. sizes, max.volume of production of the most treated.)
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Notice BEBAOTEEESEV

©

While every effort has been made to ensure the accuracy of the information ezxp4O/iciEMa eSS ESE O AR, BB MFREACREZER
contained within this publication, the use of the information is at the TELOTRBNEE A, 8FHFOTICRHOMNS . EREEN- GRS,
reader's risk and no warranty is implied or expressed by Denki Kogyo Co., : 2 ; i v &

Ltd. (DKK) with respect to the use of information contained herein. The ru'zauutmgtgaamﬁ &_ﬂ&m?’«.tffﬁ”ﬁ—n Sn2BTISEND
information in this publication is subject to change or modification without — F#HHER->TRHABLAEIEFCLNRELLRBFCOEEL T HIELAL

notice. Please contact the DKK office for the latest information.
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Pioneering the Future of
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Realized high-accuracy hardening with Wh at I s |n duction Heating ———
Short time heating, FRIEE T YRy TSNS 2 - BINSER

Short time quenching, and Principle of induction hardening 538034 ) R 22

- - - = . ® When AC flows through a heating coil, induced current, which flows opposite ® I VIZEH R AN AL I
water SaVIHg WIth hlgh'pressured ,IEt quenChlng- direction from coil current, flows through the electric conductor which is BBz E IR UEAICIERS

placed near the coil by electromagnetic effect. The induced current, which is SUPEAIC Es T4 VR E T D

SIEEMAICEIEERREA.SEEHSIHICEAERRESI -SEHKEEHHDER, called eddy current, flows near the surface of a conductor and generates heat EMBRAET

quickly by Joule's heat in the conductor. 2 QLR R U

@In a magnetic material such as steel, there is another heat generation called DI FHFITHN T 22— I X
hysteresis loss, but normally it is negligible. This heat generation is caused by B R e B | A D= A

L i e :1f1br:at10n .anfl‘ f;‘l(‘.tlf()n of mole(:l{llfs undetr .alte];‘natlrég .-I'ﬂagI.letth flux, but © SH SO R H O A1z 13 A5

o ecreases in higher frequency and temperature above Curie point. S AR BRI R B0 S

Werldyideusers bave fheentadoptinafiotaproduc ioniidue fo BEA DTN A A, BAI B AR A > 57 ‘. e Radio frequency is used for heat-treating and higher frequency makes more  -jrmERHICLS5F ORI
modernization of facilities from the conventional heavy oil 7 ya~OlE, N B s B O BSRIC XD, concentration of induced current at the surface by skin effect. @m_ FoT %ﬂ_;. 2ADTTAJE

furnace, gas furnace, electric furnace, carburizing furnace etc. A B R O~ — 2y h GRS T ET, Shorter gap bhetween coil and conductor makes induced current and coil

. . . B L current attract each other stronger to the surface by proximity effect.
to induction furnace and to meet with new applications. = S R A A R R R B AR A D & szLJ.J;C ai-l:m-_?:czat B H T

c i i G i o i z Hardening is to make very hard microstructure called martensite in steel I CTEAREETE,
Hereby in this brochure, we would like to introduce a part of N T e T ® g 1 1o VL3 ] _ M TELHEETT,

) y material. This is realized by heating work piece on the surface up to O&Lﬂ’ﬂt VT B Y L 7
7= F 78 B D B A el L 7S P o0 i v ik 3 approximately, 1,000 degree centigrade then cooling down with quenching o IT‘ R —
Y AT AD— TR AL, water just after the heating. The depth of hardening layer is normally o N 2o :«L

. : . S rh g
determined by frequency. Higher frequency gets thinner layer and lower B PLEDE S
e DHEED AR TS 5

. 5 : frequency gets thicker layer. .
Purposes of Induction Heating Equipment %38 hn 24 3% fis O A& i MR & 24 VLT A Rk

x;%;;;ﬂc flux r DG | G s3T5, FRim e
. §1,52,53,54 shows the depth of s g _— -
Heating coil | penetration in each frequency i FEELTHERICLAFHEEEZTIH
|

AT 51.52.53.54 B Eh OB LEs:

Induction heating technologies are widely adopted because of AR BT I B O BE | mwE M, 21—
its superior heating efficiency, high production rate and clean R OER L DENIF T LS EERT

our induction heating systems, which are highly reliable based
on abundant technology, persistent research and development
with pursuing short-time hardening for high accuracy.

 Hardening, Tempering, Annealing < BEA BEER. B
 Heating for Steel sheet, Slab, Wire rods - $HtR. AF7 TNk

+ Billet heater, Bar heater « ELyre—%//\—E—4% L S0Hz  ICHUBBEDREETS

L ‘h%}\ﬂ.l:{i S H o> F2 0 R % 791,000

* Pipe Welding

* Pipe and H steel bender

* Brazing, Soldering

+ Various Heating other than those above

- O—ff, FHEf ' Z : HE2LBIETT fﬁﬂsma)
- DAl Nk / \ ' : 1 i LRSI E U TE BT ED,
/ Suirfacs] 2 3 4 5 6 78 § 10 11 12 18 s i .
i ﬁ%aJ poy > (em) RO B RTIEER D AR R i
Electric current distribution & penetrato:n depthb for steel meterial (at 1,000C) —ﬂit'ffg < &U iTo
ARCHISWRSHEREORES (1,000CIC 51 5H)

Feature of DKK's Hardening Equipment %#oBARGOES

We have applied our induction heat-treating and computer simulation technology,
which we have in our consigned heat-treating plant for mass production,

to design and manufacture RF hardening equipment.
BENMIIHOERERANMIERSLVI E2—8P3aL—Ya iz

= BB A R EORET - BEICIEALTVET,

- Melting A u gl s
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Our Latest Technique of Crankshaft Hardening %#&#05575 +7MEAH

Latest hardening method by twin heating coil ~PATPEND
BHOUVILALTMBIAMNEASR ~ISFHEE e -

®Two heating coils pose face to face and surround a work piece,
then heat and cool pin and journal of crankshaft.

@®Short heating time; less than 4 sec.

®Precise hardening by compensation with symmetrical two coils.

© A VEHH NS REL. T — 73 HAABLED AN TIT 2 7 Sy TR B LV LT 1 ®
__ = VOB HHEFET Nt s Surround WP with
- " g - urroun w
3 . ® 4F0 LI MRy R E S B F L 72 Hardening method by twin heating coil 2 heating coils
Dual Frequency Gombined Sprocket Hardening  2BH&RATT 5 MEA ® /& - A DIV O FIERA EABIN LR EREA S TRET S V1254 T I ILES ARG att,




COmputer Simulation aAvE1—4Y3ab—Yay Dual Frequency Simulation 2R I1L—ay

DKK utilizes heat treating simulation to upgrade our quality and technique. Application of FEM to Three Dimensional Analysis REMEC e RO
) . P 8 . FEMIZE2 TE AL Bz, 0 I 77 o 3 1
THRE BROR EICENES I 1L -3 8 EALTVET, Coupled analysis of electromagnetic field, thermal field and o = d
i | A = ! elastic/plastic stress/strain field using FEM can be applied to three Fre3 RIS AL G 52 LA TEET.
dimensional analysis. SRITIHNT CIRATARERZ T ERZ o E 5 —

Frequency, heating power, air & water cooling time for hardening condition are

; ; 3 ; : YERAERLE T, SO RMEE RV,
freely adjustable in two dimentional axial symmetry. In which tetrahedron element is used for making element

segmentation pattern. This analysis is also applicable to multi: ~ FFFRELTRHATHILATEES, PIELTHH

2RTTMMEFTIE BEARIELLD — frequency heating calculation by setting condition. D2V TORATRERERL T
R INFAES) | ik KSR RO $45C 1 Analyzed result of dual frequency induction hardening is shown below. V=7 DREET S~V THRLET, )
BI/INSA—AEHRICEETBIENTEETT, A gear is heated as a work piece by one turn coil. Heating condition ﬂﬂiﬂ%ﬁxﬁi@gﬁ&f’—?\FEMJE?JD%TEE
and related data are shown below. ERLES.
Examples for analysis models are shown below. 40 g o v
g Heating condition inzhZ¢F Gear gL FEM model FEMEF L
3 ALV °
Pre-heat | Final-heat Diameter:80mm, Teeth:18
T ANz 80, HIH18
Freq. (kHz)

| O ( e 3 200

Photos below show the transition of " 476 2 g Power (kW) - o eieernem]
inei Outside surface hardening Inside surface hardening MBS o

te_mperature patter_‘n |n§|de the work o by solsricid coil = Sty o]
piece at each heatlng time. 18— Ik BHEIEA YL /AR EBREBEA Heating Time (sec) 3.10 0.05

bl

Necessary heating time in the
hardening layer can be estimated

witly this daia, The transition of temperature pattern in the work piece with heating time is shown below.
ERIET7—7OREATEMARFEEE S ICRFERIC The temperature patterns of just after pre-heating and final heating are shown.
- .-“: -k 3 < = T "
i;;«?;‘;ﬂ;;;;ﬁﬁt?%@t@%ét E93 (c) e
i ’ MAHRIEE IR AT — 5%
Heating condition HRISRUET,
e FEEHX . MBS T HD
Freq. BEAMERAENSTEET,
B 200kHz
Power 45KW
J1IEAER
B 23505 10s 20s 2.3s O ¢ 1.0s 2.0s 3.1s 3.155 _ I
g idual lculated based B — Analyzed data of hardened We are aiming for the analysis of dual frequency combined
ENHEH e Tartaned dprh aryd Tesicual Sireseane talcu ated Bassa Mpon: T rosyis pattern and stress heating, which is our newly developed technology,
of Tampataiute calculdtion. e T distribution based upon to advance to further application of conventional dual
‘E prE. -H istributi f hard for shaft cent i istribution of residual stress 1 . .
A i D e Sl thermal calculation. frequency heating.
ol =i o BEHERRICESHILE/ 52—, DEHMADES L BHALL T, M OFHITTHS
el AT R BEGHHREHELET, SRR A B AT LD I HEIRL TOET,
U o T PR e s T L el L e poky Distributi f - 3 . . .
Hardened layer |  regidual stress We are under investigation of finding best
600 ik AN A . cis . :
— T heat-treating condition by calculating residual

500

stress and distortion through computer
simulation.

BHTEALE1—423aL—Ya 2 BUT BNIBICLVECZ KRBT S
FHFEETAL RBELBNERAGERHTEIMR -HREIT>THUET,

400

300

200

wrabusufuooulugujuuswuongiiug
i H |

100 Fporpormformporepe et
0 1.0 2.0

e * ZRITHS BRI A TIEAAA — 2 27 4 (#k) DT 7 SYSWELDZ W TT 24T o T Ege
i F7e3 KT TLE, IR ZEE MR AT o T Y R BREA S I B MIER MO ML EIFLCu TS,




Dual Frequency Combined Heating System  2msammss 54

In this system, each power of dual frequencies are combined

together and fed to a work piece through a common coil.

We have developed this patpend technology based upon

accumulated experience in many decades especially of RF power

electronics and heat-treating technology. The function of this
technology is applicable to every mechanical part such as
automobile, machine tool, construction machine and so on.

@ Changing power ratio of dual frequencies has almost the same
effect as changing frequencies.

@ Each kind of uneven shaped metal parts such as gear, steering
rack, ball screw and so on are heat-treated appropriately with
frequency and power fitted it's material, shape and use.

Our dual frequency combhined hardening facility consists of

transistor inverter type two generators for each high or low

frequency. The high frequency generator realized max. 500kW/output
and max. 400kHz/frequency with 0.05sec Hyper Speed Ramp Time.

We will comply to customers, various needs from trial heat-

treating through machine design and production under

thoroughgoing quality control.

AR OO B EEEARL. OEDOEI AN

TE 3 B2 P& B # s A7 & (KRGS )

B E S — L s o= s AL BB

HEh w27 A TT,

F O B TR - AR 4 T S

OF 7 aP—IHIEL. SR EEIEI LTS,

O EDENILEELEZLIL T, HEHEER
AZEEFTFLVR RAELENE T,

XA ERMFT AT TN T Tos K= VAT,
SEEILREBRIBRISHL T O E - TBIR-
HEIHEEL AR ECETHRECREA B
RAAZRITWET,

AR AHEARGE. SRBERRRSIVE

FiERIEBELNT V21N -2 THEZh. &

BRI BEARELTIEARAHI500kW. &E

RE#400kHz. 3 LY EE0.055ecEEIRT /A

AE—F (High Speed Ramp Time) B F#iR{$TT.

Bk TIN5 e A A S B O AT

FTMEL 2 WS AR O THEEDNS

H=—ABIE AL TVWET,

e 2

Comparison for two kinds of
dual frequency combined system
2MED2RRMES AT L DB

Conventional System

ow ¢ n. = | Malch—(@ 1

Heating Timing
f .' -} uau:m@ ————J—+

New System —PATPEND

],

Comb _@ Heating Timing
- "

On high frequency,

BVARETIE.
SRR EEDHRICLY
REMERER RN,

Hardened layer of gear (M 4) HTHE (M:4) DL

Gear Hardening with Dual Frequency Combined
Heat-treating System
2EEERMES ZT LIS B EEDINE

In case of low frequency heating, the direction of electric current
inducted from coil is just like i2, and mainly heated at the bottom.

In case of high frequency heating, the direction of electric current
inducted from coil is just like 13, and mainly heated at the edge.

The current does not flow like this by single frequency.

JE R # TOMBTIE, IANHOFLESNAEFAT 120 L), BICH RS IN#Shs,
F M TOMBTE AN HHFEShATH A1 3O I, FICA L m#kSh s,
QEODFWE TR, ZOIIRERITH LV,

local circulating current flows by
29| & edge & proximity effect.

On low frequency, this current becomes major.
FEREAPEOEL. ZOBRFAE LS,

. - ' ) 1) AR RO B2 [ I B SR IS B | RO B B 1<,
B LT AR L 2O T,

Coil current I LB

f1l LowF

Waveform charts for EE

dual frequency combined
heating system

2RLRE R INEL AT L DR

Combined F
f2 High F B RGE
AR

f1+f2

Hardening Depth COntroI 5ystem

RARSHEY AT L

This is an epoch-making hardening case depth adjusting system that has
same effect as each frequency can be generated linearly. ~PATPEND

AZTLIIERAEEREOZEARE)-T7ICRYHESZ LALLM REE-EE

R ERARSABY ZATLTY, ~HFHRFER

1) Test data for hardening depth control by dual frequency combined heating

2EEA MBI LS RANREHET AT =5

$76mm shaft hardening Circumferential hardening patterns (material : S45C)
d76mmI v 7MREA  FEFmEEEA NS~ (FH 1 $45C)

Low F {ER&# (5.5kHz)

OkW 25kW

100kW 75kW 50kW 25kW OkW
[ |
High F =& (200kHz)

50kW 75kW 100kW

€CCeeeccc

Hardened depth for Dual Frequency
Combined Heat-treating Drive shaft
2RARERNTAT v 7 MREATEEE

2) Relation between frequency and hardening depth RE%:HEARZOBRF (E—AEHOBE)

— Frequency(kHz) @i

AU
B Penetration Valid depth of hardening layer
7.0 ¢ 5kHz Frequency | ~4apth
ﬁ B 5}%‘3&5 A EEORS (mm)
—: 18,0 (kHz) (mm)| 05 1.0 1.5 20 25 30 35 40 45 50 55 6.0 6.5
E - |
é 5.0 - 10 5.0 = [ 2k . D
B 4.0 - 20 3.6 «;H -
3 ,
2 A0 50 23 #
o
g 2.0 100 15 #
% 1.0 200 11 #
a 0 Ll 1 ] | |
iRt 50 100 150 200

Effective area RiF&HEE Possible area w[iEi&&E

3) Dual Frequency Combined Hardening Equipment 2@:g&mARE

Test machine i Zh#

Applicable to all the hardening case depth of
the frequencies between 3kHz to 400kHz.

1) TG3-200/400-500 type generator: 1set

Transistor inverter type 500kW, 200kHz/400kHz generator has 0.05sec
ramp time and is capable of less than 0.5sec short time heating.

2) PTG-3/10/50-400 type generator : 1set

Transistor inverter type 400kW, 3kHz/10kHz/50kHz 3 frequencies
automatic switchable generator.

3)DMH-1200S type hardening machine : 1set (with distortion regulator)
4)High pressure jet hardening machine :1set

3kHz& Y 400kHZZ D EIEM 2 T O BREAFELRS (SIS OTEE
1) TG3-200/400-500 8 FiEHE (1A
oV AYA Y "= 5 L7500k W, 200kHz/ 400k Hz 3R B BT,
0.05sec? 5 LA T, 05seckl FOMEIRFHEIINZLAHEIZ RN E 5,
2)PTG-3/10/50-400BU iR 115
b VAT A= 5547 3kHz/10kHz/ 50k HzD ) B A3 TEF T,
3)DMH-1200SEBE A # 114 (FWAO—5—11)
4) EEFEHBEAZER 1R




Hardening &Tempering Equipment . EEBEA- R

CAMSHAFT Induction Hardening & Tempering Equipment
HhiLir+ 7 MRARRSE

CRANKSHAFT Induction Hardening & Tempering Equipment
25 7v 7 MEARE (Fillet R Hardening)

[Specification]

Machine name : Camshaft Hardening Equipment
Generator type : PTG-4-400

Qutput : 400kW Frequency : 4kHz I ST type
Machine type : Horizontal type 2ST hardening
Cycle time : 27sec/pc

[Features]

All cams are heat-treated at the same time and
matching adjustment for each coil can be done easily.

[Specification]
Machine name : L6 Crankshaft Hardening Equipment
(Fillet R Hardening)

Generator type : PTG-10/30-250

Qutput : 250kW Frequency : 10/30kHz (Switchable)

Machine type : Horizontal type [IST full automatic
hardening system

Length of Crankshaft : 1,100mm

Cycle time : 308sec/pc

[Features]

6 axes CNC is used for machine control and bending

distortion control. The bending distortion caused by

hardening is detected at center journal and controlled to

minimize final distortion.

& R D BT 230 7 1 R AR A B

HIEBEIR I PTG44001

H HL400kW  EEE  4kHz 1 A7 —Y B

BARRIR | BT AT —ar— B LR

HAINAA L ¢ 27sec/pe

[#F &]

PN g T T R <= e I 2 )

e AT IS TR R R L TuE
536762155

# 62T Y2 T MIEA TR (741 0k R BEA)
FARWRIR 1 PTG-10/30-250

H 711 2506kW TR 10/30kHz (233 I UDEr)

BEAMEIR © R T AT — ar A ETEA

9529 7MEE D 1,100mm

FAL 784 L T 308sec/pe

[ &Il

GHINCTBIBE ABEE R o TBY LYy — Yo —F L OBEA DA EHIH .
TA—=FRu L EABOMDZRNNILET,

@
€o0®

Hardened layer for Camshaft #AMATE{LE

: Camshaft single-shot Hardened layers of
Heating coil for Camshaft NC hardening various camshaft
Hardened layer for Crankshaft 527347 MEATHLE ALY 7ML L ALDYIMER—RBA B L TR ATLE
Hardened layer for Camshaft #AMAELRE
Follow-up Load Control Measuring System —~PATPEND Schematic Diagram for
I ov 7 NEARBRMBEAE S RAT L ~HFSREHT Power source and Cooling, CVJ Hardening Equipment (Bar Shaft)
Quenching Water =
\ El G
R QJIi;der Lnadingl}r_yfnrmﬁinn(ir;neal time) 75‘/9’/-\*7f~ﬁlﬁﬁﬁﬁﬂﬁb‘$0 O Q; CVJEAI&ﬁ (I\ /“' 7 ’\)
Y AENK-FEAKRHE [Specification]

Machine name : Bar-shaft Induction Hardening Equipment
Generator type : PTG-4/8-350S 11
Output : 350kW Frequency : 4/8kHz (Switchable) I ST type

Solenoid Regulator

for pressure control 3Phase 440V 460kVA

Water Supply
Pressure control signal —

Control Section
>

o A I Machine type : Vertical type 2 axes 1,000S type
[ et A |=‘ 4 Cycle time : 100sec/4pcs
A £ [Features]
/@ SISk CNC controlled 2 coils and 2 axes that have maximum
Encoder A v any e by 1| Y 4

1,000mm stroke are equipped. Using a coil of key hole shape,
bar shaft that has different diameter in axial position is

i monitoring the follow-up

Output the control timing
S I

-wam n hardened changing coil position in X, Y, Z direction to fit
b= the coil diameter with that of bar shaft.
Control panel

] 75 D BAR SHAFT & 8 ke A i
FEARWEIR | PTG-4/8350S 1T

Follow-up Load Measured Data E##ERNET—%

[ — Power Cable

[ CRANKSHAFT

—a @7 R A
B oo el G TTE e NACHNE H F70350kW R 4/8kHz UEUROR) 1AF— SR
240 N —> Air . BRARIS © BOU2H1,000SH <2 H
=59 i ® T e ([ B4 91534 4 © 100sec/4pes
? 15 @ Follow-up load without control [ E]
% 10 M Follow-up load with control — g
i a aﬁT;mmma‘Niﬂ'_w prusunal Joumal | 1 [pin I#TAVIECNCIZ TR T 528X XY, ZT R R
& ! : ; . : B 1m-~,347-:'m“h preecos) 'Er’rr:’r:sinrmar Work Flow %::afnnner {1 i T e e ARR TS,
o 60 LT O o G TANT—2 I MAX 1,000mm &2 F3.

Hardened layer for Bar shaft /\—+Z7MEATR{LE




CVJ Induction Hardening Equipment
CVJRABREE (TJ-BJ)

HUB Unit Hardening & Tempering Equipment
HUBREARRRRE

Outline of CVJ Hardening Equipment [Specification]
CVIEEEARE Y AT LEE Full automatic outer ring/spindle hardening
AC400V ) system
50/60Hz I e RF power — ] Machine name :
| 10/50kHz,300kW Coaxial cable | Cooling water | Hub Unit Outer ring/Spindle Induction Hardening &
e | Quenching water | Tempering Equipment
50/10kHz | 10KHz | Cteuibon system) Generator type :
|Trar|.sfurmer| Transformer |Transfan'ner Outer ring/spindle hardening; PTG-10/30-200
5 Output : 200kW Frequency : 10/30kHz (Switchable)
q:,- Inner spline hardening |  Tulip hardening Stem hardening Outer ringlspindle tempering; PTG-3-50
§, ; (] _g E_ Prior 15 L Output : 50kW  Frequency : 3kHz
‘Ei ﬁ | g{? :%" Machine type : ‘ '
= @) @ Horizontal type full automatic hardening &
y Operation Operation | Operation E tempering system
Gontrol line |Fanel Panel Panel Cycle time : 24sec/pe
[Specification] —— =] é e : : [Featl{res] N . - .
SHE Faes ennbvol syt Dillantomaie T, By @E Onfe 1?1ece Fempermg_ is .reahzed with m.ductlon.
. This is designed for in-line type hardening &
common hardening system ; :
Machine name : CV] Automatic Hardening Equipment AC400V 50/60Hz i AL
Drnpretortyps ' FLCDO0A00 ONCAMIIEE BBIT, BIRFAMAS 5Ly - SEMSHE- ALV FIVONCHIEIRA S 25 4
Output : 300kW £ 0 CVIEINREA 2 O f( # T ANT LM AR RV TS R e A B
Frequency :10/50kHz (Switchable) IIST type SIS 1 PTG-10/50-300 FIF@ARX 488 AECRIVEAR  PTG-10/30-200
Machine type : Horizontal type full automatic H 57 1 300k W HF7: 200kW S 10/30kHz (29 L AIE) )
hardening system B MM 10/50kHz (28IEHH) AT — R S AECRUVRRA  PTG-3-50
Cycle time : 17sec/pc A AR ¢ R S E T A 71 1 50kW  FEEE C 3kHz
[Features] B84 L ¢ 1Tsec/pe BEAMRIR | BRI BB ABER 2L
This CNC machine is capable of hardening T], B] [ E] FAIAL L & 24sec/pe
stemand mouth and internal spline of stem with TJ,BJOWIES =7 ZAMBLMNEAT A 22 HB THEA 45 &l
full automatic operation and the cycle time is 17sec/pc.  THBCNCEEAETT, F4 7154 L1 Tsec/ e RBLET, Hardened layer for TJ  TJEATE{LE BEABERA A 2 T4 ALLIBA T
BRSO B ) 1T 1R HE T
: ; . HEREIE T RIE B RL{FZS G,
CVJ Induction Hardening Equipment
CVJEARREE (BJ)
New Development : ) i ; -
. . Hardened layer for Hub Unit Outer ring Hardened layer for Hub Unit Outer ring/Spindle
[ Spiral type single-shot :l HUB UNIT 448 % ATE{LR HUB UNIT #H8 B OFRE 2RI 4 AL
heating inductor for spindle -
—PATPEND 200
HER BRAINRY T N aybn#av ] = igg
i Outline of HUB Unit Hardening & Tempering Equipment  Heating Simulation oo =t
: s arallel coil without magnetizer 700
O \|< p HUBEEABBRARRRNE ~ 27 LAR In#s 22— 3 (Parallel coil Bitd{F4iL) = o
T acaoov 22;?:Z;bue Y
S R Generator T
10/30kHz,200kW Cooling water
|
Generator ]
. 5|  3KkHz,50kW 3kHz 10/30kHz Girculation system |
Hardened layer for e Tiaraforiia
BJ Outer-race
BJFH4—L—ZEAT{LE After Outer ring tempering | Cooling | Spindle hardening
tooling 10kHz
[Specification] ) # I BT —L— AN e A BEB R i : ; j
Machine name : Outer-race Induction Hardening & FFRWUR DBRAR PTG9.9-250TH * @ )
Tempering Equipment HF7 1 2506W  RKH : 99KkHz Unloading Loading Heating Simulation
Generator type : Hardening ; PTG-9.9-250T HER PTG-3-50 gonveyer R i oY (Angle coil without magnetizer)
Output: 250kW Frequency : 9.9kHz i) 1 50kW  HIRE © 3kllz ’ M4 32L—>a> (Angle coil itEHEL)
Tempering ; PTG-3-50 AR | SEThBEARER T @@@ . :
Output : 50kW Frequency : 3kHz PA7IE1 L 1 15sec/pe L Q? L BEE
Machine type : Full automatic (5 &l . . e ] A Operation M JH
hardening & tempering system BJmﬁﬁﬁlU??_z_%ﬁ%lﬁ—XT_VE_"H:-CMW“%)\?& el
Cycle time : 15sec/pe ﬂ‘%?lbf'fl\@ﬁfﬁﬁkl’*-lﬁﬂfl\%ﬁﬂﬂ_i'ﬂ T
[Features] iz‘:\ﬁAﬁﬁ%i&%ﬂﬁé@%&?ﬁﬁ?'}ﬁ%ﬁ%i&m Lo Barol pansl
5 3¢ 440V LREOZECTHE LFOMKL.
Cycle time and space are reduced as BJ stem and mouth SRR NI LA EBIL TS T
are hardened at the same station. Two generators are o Stem heating time is reduced to AC200V
integrated in one frame and power line is shared with less than one half of conventional type. 50Hz
both generators, so these are advantageous for space and WEEPE SRR FE<1/2 8 T
installation works. sk RS LEL . Heating coil *PATPEND i)l 55

(9] ' 1)



Transmission Parts Hardening & Tempering Equipment

Ty vaviRARREE
@ Main Carrier MHz Induction Hardening Equipment x4 %+ 78& B AR
. [Specification] £ R 2 A ) TR B A B
Machine name : Main Carrier MHz Induction — FEE#E : SP-50

Generator type : SP-50

Cycle time : 24sec/pc
[Features]

inside the small hole.

@ Hub Turbine Runner Hardening & Tempering Equipment

[Specification]
Machine name : Hub Turbine Runner Hardening & Tempering Equipment
Generator type : TG-200-50
Output : 50kW  Frequency : 200kHz
Machine type : Automatic hardening & tempering system
Work loading/unloading ; manual
Hardening/Tempering ; automatic
Cycle time : 16sec/2pcs
[Features]
Production efficiency is high because simultaneous heat treating by
a generator in each 2 stage is capable. Turntable system brings space saving.

(1)

Hardening Equipment H bra JiH

Output : 50kW Frequency : 25MHz
Hardening machine type :
Automatic hardening system

Very short time (0.2sec) and very high
frequency (25MHz) heating realizes
very shallow hardening depth (0.1~0.3mm)

50kW  FERE  25MHz
BABER D £RBBEA TR

FAL WAL - 24sec/pe

% £l

SIS, (0.2sec) LMW R EAF (25MHz) %
T BZLIZI ANEFEOmE D
BEAEE(0.1~0.3mm) Z0 fRICLEL 72,
—4SEFRER

—PATPEND

Graphic for Main Carrier
A% JFE

NTE—EVF T RARRER

Vi

Graphic for Hub Turbine Runner
NFE—EVE

# B NT YT AR R i
FIFHE | TG-200-50
H F11506W  EBE C 200kHz
AR | HIEBEARER J

T—7 A L F)

BEA- BER © )
Y4741 L - 16sec/2pes

5 &l
AT — V5 AR 1 B BT | FINBE ABERE A5 BRI 5720,
B EREAUPLET, -7 —7 N RUTEY AN — A B LG §,

@ Pump Hub Hardening & Tempering Equipment

Steering Hardening & Tempering Equipment

ATTFY v TRARRRE

@ Rack Steering Hardening & Tempering Equipment
(Dual Frequency Combined scanning system)
FyIATTI T RARRRE QRKESMBEHREALX)

[Specification]

Machine name : Rack steering Hardening & Tempering Equipment

Generator type : PTG-8-250 & TG3-200-200

Output : 250kW  Frequency : 8kHz

Output : 2006W Frequency : 200kHz .

Machine type : Vertical type full automatic Hardening & Tempering Equipment

Cycle time : 50sec/2pcs

[Features]

It is The First Equipment in the world of 2 axis scanning hardening &

tempering system using Dual Frequency Combined scanning method.

Hardening case depth is adjusted so as deeper (3 to 5mm) at rack portion,

medium depth (2 to 3mm) at screw portion and shallower (1 to 2mm) at

bar portion to minimize bending distortion by hardening and tempering.
—PATPEND

& R D Ty r AT T B ABER B

FIRHEK [ PTG-8-250 & TG3-200-200

H 711 250kW R : 8kHz

H 731 200kW FEIEE C 200kHz

ARTNTBRRREABERE

[Specification]
Machine name : Pump Hub Hardening &

Tempering Equipment
Generator type : TG2-200-75 1T
Qutput : 75kW Frequency : 200kHz T ST type
Machine type : Full automatic hardening system
Cycle time : 24sec/2pcs in case hardening only : 18sec/2pcs
[Features]
Hardening and tempering are done in series automatically
at each station. All the process from work piece loading to
unloading including hardening and tempering stations are
done automatically.
Work piece thickness is very thin, so reverse side is cooled
during heating to avoid through hardening.

£ B TCRI I NTHEABER 3%

SRR | TG2-200-7511

H #1:75kW  BEEE D 200kHz T AF— st
AR ¢ BT A E R A R

YAINAAL L 24sec/2pes  HEADHFEFEEF | 18sec.” 2pes
[ E]

T2 AP OBEANBERL D&/ AT —av L

P EAETOEHBRMNTT.

T—2hE DTz,
AT HbHIL 5
EADREEEAT->TOET, !

Graphic for Pump Hub
KT NTH

BEASSRIR | B HT)BE ABERE

HA 9031 L * 50sec/2pcs

% El]

SHB)2JE WA R I BEA F AR

20 A R AL 7228 OF B BE ABERZ1TH
R OBEABER LA T

S22 (3~5mm). A VAP (2~3mm).
fihiE %L (1~2mm) JBEA M LbE) =712
WHETHIEDTE A - BREE O E

RS EET
—4SRT R

Hardened layer for Rack Steering S ABLE



Ball Screw Hardening & Tempering Equipment
F—=I R IRARRERTE

@ Input Shaft Hardening & Tempering Equipment 1>7ybo+7MEABRER

[Specification] # R DAL T b T MIEARER R ‘

Machine name : FIFWES [ PTG-30-100 ‘ Saeal)

Input shaft Hardening & H 711 100kW  FEBE C 30kHz | [Specification]

Tempering Equipment BEAPRIS | AP T)BE ARER T R \ Machine name : Ball Screw Hardening &
Generator type : PTG-30-100 FATW51 LD 25sec/pe Tempering Equipment
Output : 100kW Frequency : 30kHz [ E] Generator type : PTG-30-200

Machine type : AT TV T DA Ty o7 Ml Output: 2006W Frequency : 30kHz

[{]—AF—YaAcC —BEARELE T Machine type : Horizontal type Inductor scanning Hardening &
Tempering Equipment.

(Process speed) : Scanning speed more than 5mm/sec

at ¢63 type work hardening process.

[Features]

Heating coil has tracing mechanism of work bending, and

bending distortion after hardening is controlled to minimize.

Oxygen Free Hardening system is adopted.

Vertical type automatic Hardening &
Tempering Equipment

Cycle time : 25sec/pc

[Features]

Stem part of input shaft is hardened and
tempered at the same station.

$ B L AR R AR A

FIFERIX | PTG-30-200

H F1 1 2006W R : 30kHz

BARIS | R B A LB T BE ABERE T 5N

(BNITEREE) © p637—2HEA TRITTHEDHBESmm /seckh

[# K]

mEo AN OT—2BRERRE ML BEA ROl EE ) il
BEABEFHE T 2DITHMALBEA Y AT DERHLTOET,

Hardened layer for Input Shaft

A>T yb v MR AL
45RF5R38991625

[Specification] % B 1 TS TR A B Al -'
Magchine name : FEHRMEIR 1 TG3-60/200-100 bl
Rack bar teeth side Hardening Equipment., 71 1 100kW
Generator type : TG3-60/200-100 A E #:60/200kHz (28 W) Hardened | Ball Rl
Output : 100kW B8 J RIS ¢ BT AT ardened layer for Ball Screw I SRATE{LR
Frequency : 60/200kHz (Switchable) FATWEA L L 35sec/pe
Machine type : & &I

77 BB R TIALET, Rail Hardening & Tempering Equipment

L=V AR R &

Horizontal type Hardening Equipment.
Cycle time : 35sec/pc

[Features]

Rack part is heated with direct electric
conduction.

[Specification]

Machine name : Rail Hardening & Tempering Equipment

Generator type : PTG-50-200 & PTG-30-30

Output : 2006W Frequency : 50kHz (for hardening)

Output : 30kW  Frequency : 30kHz (for tempering)

Machine type : Horizontal type work travel scanning Hardening &
Tempering Equipment

[Features]
Rails are hardened and tempered continuously with Oxygen Free.

[Specification]

Machine name : Rack bar shaft Hardening Equipment
Generator type : TG3-100-100

Output : 100kW Frequency : 100kHz

Machine type : Vertical type Hardening Equipment

Cycle time : 40sec/pc

[Features]

Applied work : Diameter¢22~32mm, Length 500~800mm ;
These works are hardened at shaft part of rack bar

by scanning method.

% B Ty S—HBEA R

2 BR 1 L— Il A e e

FIFHEI 1 PTG-50-200. PTG-30-30

H 711 2006W REEL © 30kHz (BEAH)
H H:306W  BERE C 30kHz (HER M)
1 AR ¢ ORI — 2 B mhBE ABERE 3

% E&]

L— Ve eI BE A BER T AR T
BEAZERM LIS TITORER FF>T0E T

as a whole with single shot heating.

SARMTI | TG3-100100 : [Specification] T 3R T

H 411 100kW  EHEE 1 100kHz . Machine name : RIFMBR | PTG4-50

A REIE 1 BBE A ¢ Rack bar Allover Tempering Equipment. 71 150kW  BHH D dkHz -

HA4I454 b & d0sec/pe *  Generator type : PTG-4-50 Y2184 L & 35sec/pe s |

[ &l ! Output: 50kW Frequency : 4kIlz % &I

PHET—2 | FE $22~32mm. £ 500~800mmFTD Cycle time : 35sec/pc 9-79”-%@%%2’91&{3‘&:“( :

SR B R TRALIT. . [Features] —RTHEELEIT. .
EHHI860654 5 : Rack bar is manually loaded and tempered :
45575538654515 ' ;

® i (14)



Bearing Hardening Equipment
NT VU THRAKG

Single Row Tapered Bearing Double Row Taperéd Bearing
FeIX— P HTWF—IN—=~AFULT

ARmABRRERR (—FREERARRXE)

[ [ ]
e

5000
o

[Specification]
Machine name : Tapered Bearing Hardening Equipment
Generator type : Outer diameter hardening ; TG3-250-250

Output : 250kW  Frequency : 250kHz

Inner race hardening ; PTG-30/70-300

Output : 300kW Frequency : 30/70kHz (Switchable)
Machine type : Full automatic outer and

inner surface hardening system

Cycle time : 15sec~30sec
[Features]
Outer diameter and inner race of tapered bearing is hardened,
especially inner race hardening can be done in short time.

% B F— =TT BEA el
RiEHYR [ HERAR TG3-250-250
M D 250kW  BiEE : 250kHz
A E#EE AR PTG-30/70-300
H D 3006kW R 30/70kHz (27 3L L)
BEASRIS | ERTALE - AR BEA T
#4704 L L 1580~308/pe
[# &l
T =TV T DN SR EBEABERE T 53 AT LEL-THY,
FRIC MR A A R B AN TEA AT OB AR T,

Multipurpose Hardening & Tempering Equipment

[Specification]

Machine name : CNC Type Stationary Il stage Hardening &
Tempering Equipment

Generator type : PTG

Output : 100 to 200kW Frequency : 10 to 50kHz

Machine type : Stationary single-shot hardening system (NC system)

Cycle time : 15 to 30sec/pc

[Features]

Compact hardening and tempering equipment integrated generator,

hardening machine, control panel and cooling water tank.

This machine saved floor space to one half of conventional type,

and installation period is shortened remarkably.

% 5 1 CNCRER 1T AT —JTHE A BEFE R

FFERIK I PTGHA7 H7H:100~200W REEE 1 10~50kHz
BARREBER | EH ALK B 7ILE1 L 15~30sec/pe

45 &]

TR AR B s HIAR S B — L7z a v 23 o MR BEABER A T
BEF 5 T BE A BERL R M E L . At — A P40 o A B i B AT £
FUE G RE B R AW RE T

Conventional Stationaly Hardening/

Control panel 420\,1 Hardening generator

- e | =

el I 4

420V

:
generator
B

%

Tempering Equipment

.................................................. oo

P ®

Cooling water
recirculation
equipment

Operation
panel

A n Coil Coil
Cooling [l Hardening
water tank Il water tank
g = 12
Hardening machine

O

AREA R

(Application for shaft)
ARARARRREE (v 7hAORHA)

# e
SRR | TG3-100/200-1508 11

7 G R e A KE T R A

H 51 150kW R 100kHz-200kHz (20 3L W) 1T AF— 808t
BEARIR | ¥ —>F — 7R E BB A BER B (DENSOUHy M)

[# &)

F—F—7 VRO 2STHEABE T MSTAZE HAZ YL TEE T,
RLyhdky—rF—T M O7—28 A -HENETEy NI T VES,

25 #2100k Hz. 200k Hz 3652l I T& . ST T2E% 58 HITUFHEN T334,

Multipurpose Hardening & Tempering Equipment

[Specification]

Machine name : Robot-applied Hardening & Tempering Equipment
Generator type : PTG-30-100

Output : 100kW Frequency : 30kHz

Machine type : Robot applied hardening and tempering system
Cycle time : 30sec/pc

[Features]

Robot is applied for tracking 3-D hardening surfaces.

# 5 o Ry b RRE A BERE R ffi

FiRRES D PTG-30-100

H 71 1100kW  FiEH : 30kHz

BABERK | Ry R IBEABERE X

FA47I44 4 © 30sec/pe

[# E]

TRy MeBEA U LR O B T) B LU H L - BE ABERR T30

Multipurpose Hardening & Tempering Equipment

Layout ‘Generator
image
Transformer Transformer
| 100/200kHz | 100/200kHz
Turn Turn
table table T
Pallet / Pallet
‘Stocker Stocker

[Specification]

Machine name : Shaft Induction Hardening/
Tempering Equipment

Generator type : TG3-100/200-150S I

Qutput : 150kW

Frequency : 100kHz/200kHz (Switchable) I ST type

Machine type : Turntable type automatic hardening/

tempering system (DENSO robot is used.)
[Features]

This machine has TSTs and each ST can be operated
one after the other.

Loading and unloading of works are done with robot
between pallet and turntable.

The pallet is set on each pallet stocker.

The transformer can be used for both 100kHz and
200kHz switched on demand.



[Specification]

[Features]

Bed & Spindle Hardening Equipment for Machine Tool Sliding Surfaces
TEmIEEmEm Y- AEFIVIR AR

Machine name : Bed Hardening Machine (NC 3 axes, 2 position) and
Spindle Hardening Machine (NC 1 axis)
Generator type : PTG-40-150 Output : 150kW Frequency : 40kHz
Bed hardening machine (Sliding surface tracing type, 2 arm):
Sliding surface hardening process speed ; 2 to 10mm/sec
Sliding surface hardening control range ; 2,100mmXx1,200mmxheight400mm
Table size ; 2,500mm>1,650mm
Spindle hardening machine (Vertical scanning by work piece travel):
Work piece travel stroke ; 300mm
Hardening type ; Stationary single-shot (End face & flange), Scanning (Stem)

*The generator is shared between machines for bed and spindle, so the cost is saved.

+One setting enables continuous hardening of plural number of bed.
«One coil covers whole stem length of spindle in scanning.
+Coil change can be done in very short time.

[ ]

Spindle hardening Equipment
AERILEEARE

£ TR I PINGE A PR i
RiRMEI
MET—HAR PTG-1/2/8-350

771 3506W  EH 1 1/2/8kHz (3i%)
MET—-THRER PTG05-50

WA 50kW B 05kHz
KET—HAR PTG2350

H77:350kW  BRHE : 2kHz
KET—-IHRER PTG0550

WA :50kW  FEiH  05kHz
AR
AR 4 B A BER 07 X
HAL2INEL L
45sec/pe~ (MAXEDHEE | 20mm/sec)

7]

Spindle hardening
AECRIVRA

% BR Sy FHEA R (NC 38 283 ay) BEUAE/FVEE A i (NC 181

FIEWEIR I PTG40-150 H7A D 150kW  EREE : 40kHz

NyRBAL (BREEEEARE 27— LX)
JBENE A DN TR © 2~10mm/sec FATHEEEAGIEEEEE | 2,100mmx1,200mmx i £400mm
F—FIHA X 1 2500mm*1,650mm

AEVRIVIBEAL (7— 7B B BRI AR)
T—oBEAND—% | 800mm HEAFR 1T 5 GRIETE. 77> V86) ERBEA (HhE)

o Sy FHEARRE ALY BE AR TRARIE JL AL THYEI AT,
o 1 [1] OFAETHIL D R o FOHEHE AL AT E T

o ZV VRVl 1 DO I L TRETBER T ETT,
o B A A NDED 2 AR TIT AT 5

A L 3 RRRREE
EETEER | NMET— 2B ABERR
IMET—% D:19~38mm. L:90~180mm
WAL : 2~6mm
EETERAR | K7 — P AR
K#ET—% D:38~50mm. L :150~290mm
FEALRE : 4~9mm
[ &)
T— UG (37 Yav ) B A2L T 2R THA
RSB ALI BIEATTEE T, L ERE O
IAVBEAIT BEAST I MBI A VERH TR ML,
M/CHENCaA VB R 252 T4 A EHTEE T,
T2 RRT AL T RIER AR RO W,
=2 N HEE A SR BT RBIRL N CTEE TS

Pin Hardening & Tempering Equipment for Construction Equipments
EBERE U RARRERE

[Specification]
Machine name : Pin Hardening & Tempering Equipment
for Construction Machine

Generator type :

For small diameter work piece hardening : PTG-1/2/8-350
Output : 350kW  Frequency : 1/2/8kHz (3 frequencies)

For small diameter work piece tempering : PTG-0.5-50
Qutput: 50kW  Frequency: 0.5kHz

For large diameter work piece hardening : PTG-2-350
Output : 350kW  Frequency : 2kHz

For large diameter work piece tempering : PTG-0.5-50
Output : 50kW Frequency : 0.5kHz

Machine type : Horizontal full automatic hardening/

tempering machine

Cycle time : 4.5sec/pc~ (MAX feed speed : 20mm/sec)

Upper Trestle : Transistor Generator

Left side of under Trestle : Hardening/Tempering machine

for small diameter work piece
Small diameter work piece ; D : 19~180mm, L : 90~180mm
Hardened layer : 2~6mm
Right side of under Trestle : Hardening/Tempering machine
for large diameter work piece

Large diameter work piece ; D ; 38~50mm, L : 150~290mm

Hardened layer : 4~9mm
[Features]

Work loading equipment (optional) enables automatic
continuous hardening and tempering operation of

the machine. Heating coil can be taken out of the machine
from hardening station electrically for coil change to

another one of different work piece type. Work piece type
selection makes automatic adjustment of generator frequency,
work piece feeding speed and hardening condition for
processing the work piece.

O

In-company Testing Equipment for RF Hardening & Tempering
RHaERERARRERAGRERE

No.

Machine name
i fif &

Qty Generator
v i

Hardening Machine
BnOA#®

Dual freq. combined hardening equipment

2R A BUBEA B

PTG-3/10/50-400 X1set
TG3-200/400-500 X1set

Vertical 1spindle NC hardening machine X1set

et BRBANCHEEA#EX 14 (1,200mm stroke)

Dual freq. combined hardening equipment

(Common as above PTG)

1set | (LERPTGEM) Vertical 1spindle NC hardening machine X1set

RERRERR

A sn ] s
2R A RBE AR TG3-200-300 X1set BEENENCEEA# X 14 (1,000mm stroke)
> Crankshaft hardening equipment 1set PTG-10/20/30-200 X1set | Crankshaft multipurpose hardening machineX1set
I70w T MRARRE PTG-10/50-100 X1set 959w 7N HARBREAEXIB
Exclusive crankshaft hardening machineX1set
Crankshaft hardening equipment : g Lathe applied crankshaft hardening machineX1set
4 D53 0T N A B 2sets | PTG-10/20/30-250 X1set 5524507 R R AR X1 S (B4Eh)
I 7 MEBRRREARXE
5 Stationary single-shot hardening equipment et (Common as No.4) Stationary I stage hardening machineX1set
EE—FARA R (No.4&#H) ElE I A7 —JEURABX1E (BER)
Vertical 1,000mm hardening machine X1set
Scanning equipment Vertical 500mm hardening machine X1set
6 BRI A S 2sets | PTG-10/20/30-350 X1set B 000mmiBARX1E
BRIS00mmEAEX1E
Vertical 800mm hardening machine X1set
Scanning equipment Vertical 500mm hardening machine X1set
T E!}}ﬂﬁl‘a’iﬁ 2sets | MLL-250STRI X1set EE‘ABOOmmﬁAH{X1 &
BRIS00mmBEAEX1E
for t i
5 Generator for tempering eot: | PR T edt

Inspection Instruments for Required Induction Hardening
EERREABREICHELREES

No Name of the Instrument Purpose of Inspection
: BREBRRZAR wEBM
1 Electric Rockwell hardness scale 1) Measuring surface hardness 1) REELORIE
BHOY I VEEE 2) Measuring effective hardening depth  2) F3E{LEREDRIE
2 Pieces for hardness criterion
TS
3 Peak scale loupe 10X 1) Measuring total hardening depth 1) £ EERSORAE
E—4 A4 —JLIL—~10X 2) Measuring effective hardening depth  2) §EMtEREDAIE
4 High-speed cutter
T T
Magnetic flaw meter £ "
| k ’ 0]
5 MR ER Inspecting hardened crack, material crack etc ~ #&Eh - H#EhZOHRE
6 Inverted metal microscope Inspecting hardening structure, material structure, crack shape etc
B3 B & IR BRI AR - R - ETh IR EORE
Micro-Vickers hardness meter 1) Measuring the distribution of section hardness 1) iE@ES A ORAIE
L £SOy h— REEE 2) Measuring effective hardening depth 2) B LR DRE
= 3) Measuring the hardness of microstructure 3) IVEROEEDAIE
8 Belt grinder 1) Rough finishing of cut samples 1) YL B EORE LT
L b— 2) Surface grinding for measuring surface hardness 2) REE&HIE D HOREE
9 Sample grinder Grinding to inspect the cut samples by metal microscope (article 6) and Micro-Vickers (article 7)
BRI R YIMRL -E A 61E (£ BERRGSE) . 7 (v /0 vh—R) TRETIHDEZEHIT5.
10 Sample grinder Mirror finishing the samples grinded article 8 and 9 (Final grinding)
REFER BIE. GETEVAHHAOSET LT A (RHEE)
Instant drying the samples of mirror finished (article 10) with hot air after water washing.
1 Hot-air dryer After that, etching (eroding) then water washing and drying with hot air again.
AR 10 CimE Mt LT UABEFEKEVER. BAICTRENICEE,
EOH IyF 7 () L. BEKEVEBETZRT S,




Nondestructive Inspection Apparatus used for Induction Hardening

SRBERACFIREhSIEMRSE S

Inspection
%

v

Example of the utility
# A #

A conductive metal induces AC current when it approaches a coil
supplied with AC current. The coil impedance for AC current has
difference the cases of metal with flaw and without flaw.

This impedance change is applied for flaw detection.

FERBHREERLONVCEBEESU2E. B THIEMICTRERIELET.
ERICRG(B) FHBELBVBETIORBRICHT B E-F - ADELET.
COAE—4 2 AN ERTBIEEFIALTBERBLET,

Flaw inspection for CVJ
stem, Flaw inspection
for inner surface of hub
unit outer ring

CVJESHENThiEE
NT 1y M EOREThRE

A conductive metal induces AC current when it approaches a coil
supplied with AC current. The coil impedance changes when the
material or shape of the metal is changed and also the distance
between the metal and coil is changed.

Standard sample is set in the master coil and test sample is set in
the test coil, and AC current supplied to both coils. Then electrical
difference appears between the two coils. Based upon the
electrical differences, the characteristics of test sample can be
estimated. Magnetic permeability curve differs with frequency
change even in similar material, so more accurate measurement
can be done using different frequencies.

ERBREEGLAONCEBEBEDUSL. . M THIRBICTERERI ELET .

B OHHE BRI EELABE . FEEBEOOERFTELZSEICS EROE
— S ADEELET,

TAA—OA VTR E . T AP ICERERAE Th They L. EREREHT &
BEANVICBRAEENECET,

COBRAEECEDSOT  HRESABHOSEETHERLET,

COE, AREFEDIEL(BAEHBETELTDICEHEOH—TICEFHS_EEFIAL.
AR A EBICT A EICEY KUMEOBVRAIEN AT REERYET,

Inspection for CVJ stem
CVJER SRR OHRIE

Using ultrasonic wave, hardened layer depth can be measured
reading differences of crystal grain from the scattered echo
between that of surface hardened layer and that of base material.

BERAFIALT. REAORABMEE S8 H OB OBV EHE I I— OB A
BLROFESEMELET,

Measurement for hub
unit hardened layer.
NT 1y OFEHEREE
Measurement for
crankshaft hardened
layer.
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Irradiating ultrasonic wave upon a metal, the existence of a flaw
can be measured from the ultrasonic wave reflected when a flaw
exists inside the metal.
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Flaw inspection for CVJ
long stem pressure
welded portion
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Case Depth Measuring System

Enhanced by Auto-Scan and Auto Pass-Fail Judgement For hub units, crankshafts, CVJs, and other case-hardened components
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HARD ECHO Measuring Principle

®The case-hardened layer has a fine metallographic
texture than the non-hardened layer below it.

®An ultrasonic pulse irradiated upon a work piece
whose case depth is to be measured is back-
scattered from the boundary between such two
layers as an echo.
By measuring the time from the injection of the
pulse to the return of the echo, the case-hardened
depth is calculated and displayed on a CRT screen.
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Rotation of work piece
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Automatic Case Depth
Measuring System
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Case depth measurement
of an automobile part
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HARD ECHO Display
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Developed by the joint efforts of Denki Kogyo Co., Ltd. and Shinko Inspection and Service Co., Ltd.

You can purchase this system along with our hardening equipment.
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Transistor |nverterType Pipe Welder
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Features of induction welding

1. High welding speed

As high frequency is used, this machine does not have stitch
phenomenon even in high speed operation and also high
speed welding is realized with smaller power because
electric power is concentrated at seam portion by skin effect.

2. Less heat affection

Heat affection by welding is smaller as electric power is
concentrated at seam portion and very near welding with
base material is obtained because of pressure welding.

3. Needless of cleaning oxide and other dirt

The material of hot-rolled sheet steel that is covered with
oxide film of insulator has to be deoxidized before electric
power feeding in conventional electric weld pipe, but in high
frequency induction welding the process is not necessary.

4. Various kind of metal welding is possible

Not only steel, but also other metals that are considered
difficult such as stainless steel, aluminum and aluminum alloy,
copper and copper alloy, titanium, etc are easily welded.

5. Voltage type inverter generator is used for power supply

Stable output waveform is guaranteed and inside bead
generation is minimized.

Features of DKK induction welding equipment
1.All solid state generator, in which no wearing parts are
used, has benefit of no maintenance valves are needed.
1) Energy conversion efficiency is more than 92%, so
electricity expense is profitable.

2) Frequency selection is available within 100kHz to
400kHz.

2. Specification
1) Frequency fluctuation Less than +3%
2) Adjustable output range 10 to 100%
3) Output fluctuation Less tan £1%
4) Ripple Less than 3%

5) Response time of output setting Less than 0.3 sec
6) Ramp time of generator Less than 0.5 sec
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Standard specification /S17 7TV FIBEERKRE

Generator type Output Frequency Required power
# & H 7 (kw) BE# (kHz) EEE  (kVA)

TG3-400-50 50 400 3¢ 440V 65kVA
TG3-400-100 100 400 3¢ 440V 130kVA
TG3-400-150 150 200/400 3¢ 440V 195kVA
TG3-400-200 200 200/400 3¢ 440V 260kVA
TG3-400-300 300 200/400 3¢ 440V 390kVA
TG3-400-500 500 200/400 3¢ 440V 650kVA
TG3-400-700 700 200/400 3¢ 440V 910kVA
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3) MAZEm 1%L T 6) FEAR R MG 058 BLF
*1 Less than 1.5mm (Mild steel) | More than 1.5mm (Mild steel)
1.5ELF (048) 1.5LLE (#40)
*3 *2

d s w d s w
1 40 6.0 2.0 50 7.0 2.5
2 50 6.5 25 60 7.5 2.0
3 60 7.0 3.0 70 8.0 3.5
4 70 7.5 35 80 8.5 3.0
5 80 8.0 4.0 90 9.0 4.5
6 90 8.5 4.5 100 9.5 5.0

*1:Thickness mm, *2:Standard mm, *3: Diameter inch

Welding speed (Low carbon steel) SRS EFEEER (ERF%EH)
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Welding speed (M/min)

Welding speed for mild steel
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Induction Furnace
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Induction Furnaces for Production of High-Tech Materials and Casting.
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Induction Furnaces are utilized for special steel and
nonferrous metal casting and with its feature of magnetic
stir process, even melting and easy maintenance of
furnace wall are available. A good many number of them
have been installed as melting furnace and holding
furnace.

Operation in reduced- pressure and vacuum are possible
thanks to the combination of induction and vacuum
technology, which enables to develop sophisticated
materials.

Further, for melting high-activated materials, scull melting
which uses water-cooled crucible and levitation melting
with induction magnetic flux have also been developed to
prevent a mixture of impurities from crucibles.

Melting furnace
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Selection table of Melting Furnace
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Meliting down time Frequency
M OBBRETORERMN (minutes) BERREE (kHz)
Melting | 30 | 50 |100 | 150|200 | 250 |300 | 500 | 600 | 800 (1000 14 | 5 | ¢ [o5
wt | KW | KW | KW | KW | KW | KW [ KW | KW | KW | KW | kKW
Platform. 20kg | 40 0 |g
U3 30kg | 60 | 35 OO
50kg 56 | 22 0
100kg 52 | 30 | 22 '0)
200kg 66 | 45 | 34 | 28 @)
3‘32355&- 300kg 68 | 50 | 41 olo
500kg 73 | 39 | 32 2] Ii(®)
800kg 65 | 52 @ie
1,000kg 65 | 43 | 38 @) 1@

Vacuum melting furnace
MBI
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Billet heater, Bar heater
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Please refer to our catalogue No.HFE-0106
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Strip heating, Slab heating, Wire heating mirms- 257 ms- st

High Speed Continuous Production and High Level Quality Control.
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It is commonly used vertical flux for Strip Heating and
cross flux for nonmagnetic material as a heating method.
Cross flux is used for warming-up the edges such as slab.
Further,

continuous heat treating of steel wire, nonferrous metal

induction heating is mainly adopted for

wire rods and coating process.
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Transverse Flux Type
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Flux concentrator
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Other Application

Computer Simulation
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Contour Levels
u 4.200E+02 ®
m 4271E402 ®
B 4341E+02 W
B 44126402 W
B 4482E402 W
B 4.553E+02 ®
B 4624E+02 ®
B 4654E+02 W
B 4765E+02 W
B 4835E402 ®
" 4.906E+02 ®
4.876E402
5.047E+02
5118E+02
5.188E+02
® 5259E+02 =
= 5320E+02 ®
B 5400E+02 ®

Longitudinal Flux Type
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mEarIv Slab
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Induction Heating is Participating in all Other field of Industry.
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