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Manufacturing and sales of friction welding machines

B U TIEE B EEE 25
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@Quality verification and cost confirmation for friction welding - )’OfG Automah C Frlchon Weldmg Mcchme
B S EmRRE
Manufacturing of L Zaadniati ]
prototypes @ETHIE
@ Validation of jigs and quality
@ Prior trial production
W EEFEREINT
Friction welding processing OEH D4 EMREEREN HETIEL,
on commission RAEREDOERIGVY BEEEEDAYYMIKEVHEA
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@When installation of an FW machine is impossible due to
small production scale.

@®When you want to introduce friction welding into your
production line because of its great merits but are short of
investment funds.

@®When you are not familiar with the friction welding
technology.
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URL:http://www.izumi-mfg.co.jp/
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Cost reduction & Enhancement
of production efficiency
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Environmental improvement
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IZUMI is a highly reliable manufacture of the Toyota Automatic
Friction Welding Machine who provides its various models
based on solid past performance.

1YSTERIE, 1962FEEVIORBERAILICHIILCEHEE) 19025 REHEESHK
EREEEORITER (F% 25 RE) Z21973F[CHRRKL. Sy '
1997FICRWEH BRI ORI Z 2 HEL . BTtz inth F Uz,
LIk, BRICREZ RS SECHESSVEREL Tl N, BN
SErb 7. BRINITIFROXEFSELICESLTVET,

In 1973, I1ZUMI launched the production (development, design, and
manufacturing) of the Toyota Automatic Friction Welding Machine, which
was first successfully mass-produced for practical application in 1962 in
Japan, on commission from TOYOTA INDUSTRIES CORPORATION. In
1997, with the full transfer of the machine-related technology to IZUMI, we
initiated the sales of this friction welding (FW) machine.

Since then, we have marked a steady growth and been highly evaluated
for our rich lineup of machine models and product reliability, contributing
to the significant rationalization of component processing both in Japan
and overseas.

20115  FHENEIEMEERISRE

\ Features

DREHEELET C@EEMNHELET

Improves Quality Improves Production Efficiency
O O—F— NG EBERRIIEETT, OEFFIHET ARELEELE A,
OBERMN S RELBFHI/EOINET, @F—hO—5—DHRICEEALDFIEETT .
OHEN VL BVWTERENBONET, QO EEMOMA RSV FHBZETOET,
@Completely defect-free. No worry over blowholes. @Easy operation. Special skill not required.
@Highly reproducible. Provides stable joints. @Equipped auto-loader realizes unmanned operation.
@Low thermal strain and high dimensional precision. @Friction Welding Machine is renowned for its durability.
@IANZE(EFHTEXT : @IRIEHESNE T,
Reduces Costs Improves the Environment
OF%. 1 O—LEBERMIETETY, @COBEH B A AL JOERRE{LERAIELETY,
ORELE -FEREEOMS LN ARETT, QXL R EN RS - TRBICPELVEIRTT .,
O HBRENMOBEIAICLENTI/E~1/20TT, @Prevent global warming: Carbon dioxide emissions
@®Pre-welding processes, such as greoving and spig- reduced by half.

ot making, not required. @People- and environmentally-friendly withi no' generation
@Possible to weld dissimilar metals or nen-ferrous ofisparks and gases.

metals together.
@Low energy consumption: 1/5 to 1/20 compared o
other welding methods.
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Perfect joints produced by solid state bonding.

O5lEES

Tensile Strength

EEE T M DB [3R3E &, BM LD B3<IED,

BB TRETLE T

Since the tensile strength of a FW (friction weldin.g)
material becomes stronger than its base material,

the base material breaks.

: Bk |SIRAS |y
?‘*'&H- Yield point| ;f;‘:&'ﬁ‘ Stretch
Test piece N/mme | N/mme %
BEESL M) | 4310 | 687.96 | 29.0
Normalizing (base material)
BensL~E 4018 | 69776 | 28.0
Normalizing—FW
BREGSLEEIRETOL | 45904 | 60286 290
Normalizing—-FW—"Nimahzmg o |
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Rotating Bending Fatigue Limit

EREEMOESRG. EEOFET . ETL
B2, EERBEEESUETAREHMERUC
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The fatigue limit of the FW material rises slightly

after friction welding. However, the limit returns to

the same level as that of the base material if the FW

material is normalized after friction welding.

53RO ER T DS EMHIE (S45CXS45CERAM)

The FW point and the breaking point of a tensile test piece

(FW material: S45C X S45C)

FE#&ES

FW point

No.1

5 EHER
Tﬁﬁﬁe Fatigue limit
est piect Resaiy
mEasL (BH) 258.72
Normalizing (base material) | |
peE koL~ 263.62
| Normalizing—FW -
BEBSL~ER—HELSL 058,72
_Normalizing—oFW—*Normallzmg .

(N/mm2)

Stress

# (N/mmz2)

I

340

320

300

280

260

240

220

200

(FW material: S45CXS45C)

No.2 No.3
(S45C xS45CESEH)

=

FW material (FW only)
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Base material
10° 10° 107
#2E L N

Repetition rate

OEE 3

Hardness Distribution

BREZSHEDES [F. EARDRN

MEOES. ERULET,

Tl RELSULETRAIR. B ER—E

TICEDET,

The hardness of the portions around the FW
point increases if the hardenability of the FW

material is high.

When normalized after friction welding, the
hardness returns to the same level as the

base material.
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HV (9.8N)

100l

(FW material: S45CXS45C)

(S4A5C x S4GCHEEH)

n
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FW point
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Microstructures

FEMFEEIADTE. EMEOESRICHL
TH.TOBIEDERDHON, EREESITE
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Sufficient diffusion of material constituents is observed
both when materials are similar and dissimilar, forming

a complete bond at their FW points.

=i
S45CXSA5C

(EEDFFE)
(FW only)

SCM4
(E#OFF)

SKHOx &= T Bl (KSD4)
SKH9XAlloy tool steel (KSD4)

(FEHHTERNSET)
Straightening annealing after FW

A1050xC1100
(EBDFE)
(FW only)
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Application - It is the pursuit of rationalization. Technology of IZUMI INDUSTRY will contribute
to global environmental

O CO=HkHi=HEER

Comparison of CO2 Emissions

v 8L AEUP! ; REEEE
HEBHZHOK!! - AEILTHREHEIC!! GhiElk)

Improved shank toughness! Free length
Good rigid edge! Divide and use in cold forging!
(Standardization)

UP7ORIF1—T (¢90Xt5) 1 niZEE T BT DC028
BEEBEEROCOBHEBIC DV THEUE L.

Comparison of the amount of carbon dioxide emitted by CO2 welding and by = A =
friction welding, on joining one point of rear axle tube (¢90X t5). .COZEHIHE (?% =1 ’J’Fﬁ%”)

COz2 emissions (per joint)

(%)
H B L COz&#E RBIER 100
ltem Unit CO2 welding Friction welding 80
COAXEHR

CO"; as usage m? 0.0162 0 60
BREHE

Elect:i‘é:iry usage kWh 0.1583 0.1543 40
COHFHE

CO2 :missions kg 0.0352 0.0185 00 N
2)1.COH RO HIALCOM HAMIE U [EBREEOT T0] SV51/8 .

Note: The calculation of CO2 emissions and the emission coefficient for CO2 were

cited from Reasons for Promoting Household Eco-account Books issued by the ¥k AIRE
Japan Environmental Agency (present Ministry of the Environment) .

Past FW

RE- MO ! _— SREEEILT
RFT- />0 —FRII T AN T - EA A&

Improve quality and production efficiency! : Adopt cold forging and skip mechanical
No need of groove and spigot! processing / press fitting!
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New technology of IZUMI INDUSTRY goes ahead of the times.

Principles of Friction Welding

EREEIMEZERTICEICIDREETIRIRIVF—ZEE/MIC
FAL. ESICBVWENEMATYHER L Z2FES N TEST ST
BT,

BEEERTE

FRAIOMEZDES B, —EEHD (BRE) THMIED SR E
BRICKDEEDN LEL. SRENERENE T,

B7 7tzybIEIRE

ZOHEOEERELL. ESICHRVWEH (PT YD) ZINX. €D
FE—EREARFGSEIEMBTTE  SEOB L TERESDHITD
nEg,

Friction welding is a bonding method in which objects are bonded by
intermolecular force together with applying high pressure, with the effective
use of thermal energy produced by friction between the objects.

WFrictional heat generation process

When two materials, one rotating and another fixed, are pressed against each
other at a constant pressure (friction pressure), the temperature of the
contacting surface rises due to the heat caused by friction, which forms a
high-temperature layer.

BMlUpset pressure application process

After the high-temperature layer is formed, the rotation is stopped at once and
higher pressure (upset pressure) is applied for a certain period of time. The
materials, which are now under high temperature and high pressure, go
through a reaction that forms solid state bonding.

BEFTNEERERY D)L

Basic cycle of friction welding

Spindle rotation

A o RETENEE
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[ ] Upset pressure
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Frictional heat generation proces; -'Upset pressu;

application process
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Time
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Setup, clamping

OAELVRIVEEE - RS/ RahE

Spindle rotates / Slide advances

OB S

@7 7vhIlE
Application of upset pressure

OZSRIM, D—THE

Slide retracts, workpiece is released

BEFRESIH (T7FIVT—ILAA)

OB RHIC L DELICLORTBIDME F LI 2B8M DR FREZ IS E 5.

QEMOMRRERFALNSERDES N[5 BMEAT BUE (B) Z. ED
SIAERFELVESN KRNI DEEREICEDME (I) FTEES D EEED
SERY B

OUIEH o T, FEREDEHIFZDERDRMRIU T THEETH D,

OREEREAICBNTE. 5INERFNDOFEHIREDOTEM DA REFSIEES D RIL
EEB

WVan der Waals forces

(1) Inter-atomic distance of two base materials, whose deformation resistance has been
reduced due to softening caused by friction heat, narrows.

(2) Bonding completes when the point B, where the attractive force, which is force that the
atoms of the base material surfaces pull toward each other upon contact, is drawn to
the point |, where the attractive force comes to equilibrium with the repulsive force.

(3) Therefore, formation of the equilibrium becomes possible at the temperature less than
or equal to the melting point of the metal.

(4) Even when welding dissimilar metals, two metals are bonded if an equilibrium is
reached between its atiractive force and repulsive force.

BETREEMEREX RO
FEFROAHDEL

Changes in inter-atomic force
according to inter-atomic
distances

(&2)]

Force

22}
Repulsive
force

‘B

N LT (R

Distance

O EEREHS R

Table of Possible Combination of Materials
for Friction Welding .

)

| Hxa %
2
BT Gl RHES TR D F
BEIEABRETIET 27, B RAFREES Excellent FW 3 lgg aE8
- L I, - 3
o ROREoNeE TR I
DL : 81%15]
STBTEOTEE, E5IC. 3 XERTRELE AW impossivle 8|8 g ] Ei g
BEEHS eSS || 3
Fﬁfggf{g%&‘;‘j?gtg [C]5F—%%U Data not available §§ . i E §E§ R
=] [a{ 2NN TA— 3 3|2
= = [ 3
BOREFERIELET. LD g RS e § et
L. CNEEETBHITE. s RIS i S HEHE R
- H SOC, SPH = B 9o =
EETECHLD/IN\I% e N s Beee| e § f.;,g g3 [
S AN D L Puc ENBBBIIR sooabpmnns |sa SIS |AK £l3]| 5|5l
it I o ==yl
B oy stost| Sy MILETT ol | Snew, SCN K =
<-: . ° . ﬂ s '7‘/11"/“7- Manganese stee! | Mn :!'(\ﬁ‘ §_.§ § E g 3
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constituents of the FW point TR B B Feaiesaneed |son Hm*‘ § é E Vil
diffuse at solid state. This bl o B R e Bl ey |2 g § z i
reaction enables the bonding of [USE M0 Bearingsteel  [sus b a*fiﬁ E i s
materials of different properties W%&%@ﬂ:"m il |25 1] Fog
such as copper and aluminum. In Cotl kil o4y B8 88 Castion andsiedl | FO.FOD = N § af g § % 'F—;g &
addition, friction welding ensures |$H-HER Coppes-Coppar aloy [C, CAC EEN Rl 2|3 5 ) 1 i
the production of high-quality | . %;le;ii EEMARE e Eﬁi MSEIE]
joints .v_wth its fegture to force out | Kiominim [ S~ Faghssngh daiom | AS200 _ ,2’53'.3 E E §
impurities and air from the welded T T i SR
point. However, in order to realize |3 g [TTIVLEE  Magnesium aoy [[EHEES - ] 3*:& 4 £
such advantages of the method, |*"*™ 9>”7ri}tl’i:é%'17?‘/ meww I 1 1 &\ 3.2 &
there is a lot of know-how to be =y TVEE Laloy Ik | BT
incorporated into the friction ;;gzazgg mm; Iﬁ- T d I $§«
welding processes. Please EFEBRER Ot ronfomis et L T s
consult us at any time. * &R o iGN  PE! FAE, HENEERES EEEREEEEN
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Friction Welding Development Center

EEEERZEENCTHERVWEELLIEOHICIEX, FBEEOESVER S NREBRICELU L EE ./ 2/\UhRA
RTY . AYVEZTEF. FHEMBEDOEBRELIDEVWVMFREDCERZECHULT /NRHSKBRIET
DEERBREERBRRBRICEDIIONEBERLT—ITBRALTVLET,

Fle. ILIZPOZ I ADRAPHEFMOFMEERLVRAZEL CEEEEROEREZSD T
WEd,

For conducting friction welding in an efficient manner, reliable machinery and know-how best/suited for;

intended components are indispensable. |ZUMI has a wealth of data isuppoerted: by various!

experimental machines ranging from small-sized to large-sized, and plenty of experiencete/meet our

customers' needs and request for friction welding special materials and providing jeints of higher:

quality.

Furthermore, we are working on enhancing the reliability of our friction welding machines through a:

wide range of research, such as application of electronics and evaluation of new technologies.

- FW3VT
$1.6~3.0mm

FW200HS
$60~200mm

| ﬁﬁgﬁﬂ@—ﬁ L_ist c;f;olding Equipment Capacities »

SNT—51 BAT—58 Foy 7R K7T—IRE IS5 TRBAT—IEE
r%(iigl Min. Work Diameter Max. Work Diameter x‘a{ﬁx’m éfg?ég g"nag‘ﬁ evg;km';’g?ég

(mm) (mm) (mm) {mm)
FW3VT 1 3 40 100
FW15HS-T 5 15 80 290
FW15HT 10 15 200 490
FWA45HT-X 10 40 300 1700
FW60HT-X 20 70 400 1000
FW120HT-C 45 120 300 1500
FW200HS 60 200 900 2400

| ﬁiﬁﬂﬁﬁﬁﬂﬁ Holding Evaluation Equipment
« P LAS—5 5% (201)

- TR

- EEABRE (Y0 h—X-0vI9z)b)

BiRREE

- Amsler-Type Testing Machine (20:t)
* Metallograph
+ Hardness Tester (Micro-Vickers!/ Rockwell)
* Ultrasonic Flaw Detector

a’ ONUBEEE

O REIFRIIRE

Quality Assurance System

BEREZEORRTHIBREDSEZHRMICFIAL.
ROBHICDODVWTCTEEDHEEZSHITULETD,

Through effectively utilizing the high reproducibility
specific to friction welding, quality of all the welded points
are checked to determine whether they are good or bad

withiregard to the following items:

1. £ (#)
2. 35 (FOH. EERRE. Z0ft)
3. E#ioEn

4. R .
2. Dim Ioss Iength length

R TRINHERE

Waveform View Feature

PCRERIEE |

PC Quality Assurance Device

Deburring Machine

EREEOR. RET S/\VEAE . BELLDERDSRET DD —KRNTT . NURERBICE
ROBRDGHDET .

O /\UDRBUHISN SO TEHEMDH ML CEBEICYIEITEET .
OEEHLNSNURDFETCEEDTL2ICHBESNTVETY,

O RELIHIEEEZ A I NIEYBOHRIRICED MBI BHICIEDET .

ONCHJHIE=EZ AULNIE. EFRORICERR CYHITEER Y.

@ 7L A hvhREZBULNIE, NV FBREFSITIRDI N, 1 OIL5 1 LOERDIEHINET,

Burrs formed by, ﬁnctmm welding are usually removed for maintaining product appearance and strength.
Qurburringimachine has the following features:

el burrsiare removediwhile hot, burrsion materials with self-hardening property can be removed
outiany difficulty:

he sses, fromi frictioniweldingl to deburring, are fully automated,

Nl used! together with' a vibrateny cutting system, the chips produced become particle-shaped,
_ shimake their treatment gasy:
@ilihe uselofianNEicutting machinelenables cutting to any shape in a short time; and
.Whe" : press cuttlng machlne isiused, burrs are removed at an instant,

TLIAhyhiEE

Press cutting machine

NCHIHI%E
NC cutting device

®
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"~ Model FW Toyota Automatic Friction Welding Machine

S type

SHYATEEEEKIE. THEREEASIPREZ —HL OEHAIF Iy ELTERRTETET D TH OE R DOHE
DT ROFRDSHOET LEFEDEHICRIRTEXT .

T 1 - e LY P2 T I—=FRY.T) R

S-type FW machines are composed of an integrated unit of a .ﬁ%&@*ﬁﬂiluf?ﬁfﬂﬁ%ﬁaﬁ;—"lﬁ_D@EE;?’J‘{?.{%&L?‘? ”
spindle head and a slide system. They have the following ONSURTF—R Y PEERMAN DS ANDETRETT . “
advantages: @Flexible setting of the holding condition of fixed material due to ’

the integration of the spindle side into one unit;

@Twofold increase in production volume per unit time due to
double-head structure; and

@Capable of being incorporated into transfer machines and
complex machines.

ﬂﬁﬂ—?ﬁ Outer Appearance

4
e ——

IND=ZF TV T 9T %7k
Power steering rack shaft

S45CXSTKM13B
$21.7X113.2

FW30HS (%) &
FWB30HS (Special)

R85BT a1 b
Deformed bar coupler

S45CXSD345
$36

FW4SHS (45) & ]
FWA45HS (Special) B
i

hf\ﬁiﬁu Applications

]
i
u

= — — — = =

B EREY Fl2: R R#rIEER

Example 1: For double-head type Example 2; For long materials

_ . 1 type

T TEREERKE. ERBERARS A RREOERT. OLHEENEEDcHEHMAE—F—DBIREEAHLLIED
DEDHRHNHOFET &9,

ONCHHIRELS S/ \UREREDRRBEDLLEDE T,
ORASARDBEUDNEV D, BRIEDIFHNFET

@ Wider choice of compatible motors due to fixed spindle head;
@Wider choice of compatible burring machines, such as NC cutting

machine; and
@Speeding up of operation due to small inertia of the slide.

T-type friction welding machines have a slide system on the
fixed side. They have the following advantages:

ﬁﬁgg Outer Appearance

yaE¥ T e T
Transmission gear shaft
SCM415XSCM415
#36

FWA45HT (45) B¢
FW45HT (Special)

VXY TORIINGS LTI UR
Rear axle housing end

S45CXSTKM13B
#80X16.0

FWA45HT (4%) &
FW45HT (Special)

mmﬁu Applications

: I

-1

Pl EHANRT 2R

Example 1: Use of special motor for spindles

Fl2:NCHEEI%E 1
Example 2: With NC cutting device installed
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~ Model FW Toyota Automatic Friction Welding Machine

asesreosesssas

TRRVYTDY
| T®eoe2es
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M‘ - FW45HTE!
FW30HSE! FW30VTH! FW45HT
FW30HS FW30VT
'iﬁ Specification

IBE Item PREE Model | Fwase | Fw7zsx | FW10% | FWIS% | FW30% | FW45% | FWE0% | FWB0X | FW1003% | FW1203% | FW1503% | FW1755% FW2003%

PEPR SR B A
B Atthe time of generating friction heat (KN) 0.3 5 6 12 40 70 200 250 350 400 500 700 1,000
Max. thrust 57 “ |

,{t t,Z t',lmze{,fl‘ aggﬁﬂlﬁset o (KN) 0.7 12 18 32 120 200 400 600 850 1,200 1,500 2,000 3,000

LE !
%%;;Z?Jﬁﬁ&ﬁm bar) (mm) | $1.6~¢3 | $3.5~47 | p4.5~410| $6~¢15 | $10~¢30 | $15~p45 | $20~460 | $25~480 | $30~$100| p40~4120| p40~4$150| $50~¢175 | $60~4200
s gy —op | [EIER{RI = $100X250 | $120X300 | $150X300 | $175X300
= = N ~ ~
aiazcﬁgsalgﬁ:ﬂﬁgﬁ | Rotating si?e (mm)i $4X40 | $7X100 | $10X150 | $20X350 | $32)X350 | $45X400 | $60>X400 | $78X550 5785600 | #85X600 | 41005600 | 51205700 | #200~1,400
to be mounted 25512@?1 (mm) | ¢4X100 | $7X100 | $10X150 | 25400 | $45X900 | $45X900 | #80>X1,000| $115X1,400 | $220X1,400 | $260X1,500 | $260X1,800 | $260%2,000 | $350X2,500
é‘"(?e'g:vﬁéﬂi (mm) 150 250 250 300 | 400 400 500 500 500 700 700 800 1,000
ke [l 85 3 B (rpm) | 15,000 4,500 3,600 3,000 2,400 1

ZERIVER Rotating speed P , , , : J , ,800 1,500 1,000 900 800 650 650 400
Spindle = I

Emoiﬁﬂ (KW) 2.2 5.5 5.5 75 15 22 30 45 55 75 110 160 200
ﬁé‘?oss%eigm (TON) 0.9 15 1.7 2.0 41 5.5 6.8 13.0 22.0 38.0 49.0 66.0 90.0

o3 -

’,Eﬁ,gﬁﬁjfaceoccupamy (m) | 1.4X1.2 | 20X1.5 | 22X1.5 | 26X23 [ 3.4X27 | 35X24 | 42X3.1 | 58%X32 | 6.9X50 8.0X6.0 9.0X7.0 | 10.0X6.0 | 12.0X8.0

g‘-_':_l:u:tﬁ Model Specifications |

FW |45 ][ H ][ s |-[XT SUEANERENE o s ey
ecialty Specification/New Pri t tibili 3 i : r .
©X5-1Hfil Side par P : Y i w e ° e. Ompaf . PIHEE Cutting Device TR Work Supply Device
Is T ECFLRSAF Spindie Side é;gﬁ;ﬁﬁﬁmg e &b hno unciol -9 Ay TEIE Work Stop Device T—7H\HLUEE Work Unloading Device
T!F—FNA5/K Table Slide T: mE Double-head machine . IRhitshiEE Anti-Swing Device KEH R % E Model Identification Device
—— @AM FERS Horizontal & Vertical Double-head Mode! FE#AS#7 1 -XT,CT |
Combinations of the above available: -XT,CT |
Vi # Vertical

—— @EIERTHER AR (gmm BERR R AERE) Maximum Welding Diameter (¢mm: converted to mild steel solid round bar)
—— @Friction Welding : B&E 3 (B®E) Product Mode! (Fixed) [

=
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Model FW Toyota Automatic Friction Welding Machine (Phase Adjusting Friction Welding Machine)

- S'X type

ERBAFIEHDTESHEW T, EROREDERER
DHTIHFL EERICIHAEEEEDIEHTEET,
This is a special machine capable of controlling the constant

phase angle. This machine not only controls usual friction
welding but also adjusts the phase during friction welding.

OIS EREISL. A TERRE L Z RS B EEL.
ZOEDINTIERETT .

OENHEAHIHEEL. W THD. HEERREOEER
BICEHIRATN. TORBEFEFHISNTLIET,

@The high-precision phase adjustment enables friction welding
of materials both of which are finished products and require no
post process.

@This unigue constant phase angle controlling system has been
introduced into a large number of mass-production sites of
vehicle components and other manufacturing plants. Its
performance has been highly evaluated.

HIRVHES 1%

[
FW45HS-XE! -
FWA45HS-X

.
FW45HS-XE! (NCH—RXH#)
FW45HS-X (NC servo system)

Single-head Phase Adjusting Friction Welding Machine

ARl 2
Propeller shaft

S45CXSTKM13AXS45C
#50Xt1.6

YN T ORIVING DT
Rear axle housing

S45CX STKM45XSPH45XSTKM45XS45C
$75X1t4.2, $85X14.2

ﬂ:ﬁ Specification

| 5B em HFE Model FW15 3% FW30 ¢ FWA45 3 FW60 3%
AN ﬁ%ﬁﬁeneraﬁnﬂ friction heat _(KN) 12 40 70 200
e N ) 32 120 200 400
e (mm)|  g6~p15 $10~$30 $15~45 420~ 460
EfHAR Aegie ' 360° 360° 360° 360°
ﬁﬁﬁg"“& el (mm)|  $20X350 $32X350 $45X400 $603X400
e I o (mm)|  $25X400 $45X900 $45%X900 $80X1,000
PR (mm) 300 400 400 500
ECKUEE | ERE (pm) 2,500 2,000 1,800 1,500
s s (kW) 16 52 60 110
Gross weight (kN) 24 4.5 6.0 9.0
. m)| 23X2.4 3.3X2.5 3.5%2.8 4.9%2.3

MAHKENCH—FREZHELTWET, XMechanical and NC Servo systems are available.

MERIUHMES B

Double-head Phase Adjusting Friction Welding Machine

FW45HS-XT

TANGS v Tk
Propeller shaft

S45CXSTKM70XXS45C

$75X11.6

FW45HS-XTE! (NCH—FK = #8)
FW45HS-XT (NC servo system)

#5016

9] Jm D]
Torque rod
S45CXSTKM13BXS45C

[
[

f-1 XHx

#l—2 NCH—HR

Example 2: NC servo

system
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Friction Welding Machine

A= Q>

st T B

(NCH—7K=(#8)

Dental machine (NC servo system)

12U —5H

Machine for inflators

[ ———————
4

HBESEXSUS201 i

Cemented carbide alloy
XSsus20t

$1.6

FWEOVTE! (A HiIeBE{4X)

FW60VT (With loading/unloading device) A6061XA6061
$70X13
$26X13

IVIVINIVTH
(NCH—R={6%)

Machine for engine valve
(NC servo system)

—

SUH3XSUH36

£ FW3VTE! (NCH— KX )
FW3VT (NC servo system)

INBIEREE I "y
FM mini

Small Friction Welding Unit
FM mini

FW1OVTE! (NCH— KRB FL XAy M)
FW10VT (NC servo system with Press cut)

EhERIJa1/ > NE

Machine for constant velocity universal joints

HEVUY—EXNOYRA

Machine for hydraulic cylinder piston rods

FUILINATH

Machine for drill pipes

FW6E0HSE! (A HidziE+%)
FW60HS (With loading/unloading device)

$45CX45C

$46

8§45CXS45C

$110

FW120HTE! (S4B {1%)
FW120HT (With cutting device)

SNCM440XSNCM440
#185Xt15

" FW150HSE! (YIH1EBfT%)

L3 FW150HS (With cutting device)
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Friction Welding Application Examples

A #
Legends

2¥ Name
#¥ Material
E3%584% Diameter of FW point

BlEERE85R (1) Vehicle components (1)

£FE I a1b
Constant velocity universal joint

SCr421XSCM435
$32

EFEarb
Constant velocity universal joint

S45CXS45C
$26

HAREXT
Side gear
S45CXS45C
$48Xt7

YYTIAN A TH
Rear axle shaft
SCM435XS43CXS43C
$48

YT I ZIINGT T
Rear axle housing
STKM45XSPH45X STKM45
$70X1t4.2

13

IND—=RF TN T F9T4 T

Power steering rack shaft

S45CXSTKM13B
$21.7Xt13.2

VY TP IRV 4 Th
Rear axle shaft

$43CXS43C
428

TAaRS Tk
Propeller shatft

S45CXSTKM70XS45C
S70X12.6

TaNRSI4Th

Propeller shaft
S45CXSTKM70XS45C
$60Xt2

Fa—-T5vTb
Tubular shaft
S45CXSTKM41XS45C

$40X13.2

K317 Za1>b

Drive joint

S45CXS45C
$63X111

Rear axle housing

YXTIRIVING T

Sy I P I I—IN—T 549k
Shock absorber bracket

SS41XS35C
428

F1RITL—%TL—b
Disk brake plate

SPH45XSUS304
#12-416

3

A—-T7vTh
Yoke shaft

S45CXS45C
#50XH13

S

II9FT1RY
Clutch disk

S45CXSPH45
#60Xt14

S45CXSTKM45XSPH45XSTKM45XS45C

$75X14.2 ¢85X14.2

4

AFFILT 4T
Steering shaft
SCr415X835C
$#19

MvoayE
Torque rod

S45CXSTKM13BXS45C
#50X16

BENEERERR (2) Vehicle components (2)

s 2 WA S
Crank shaft
S43XS43C
$35

X7
Gear

S43CX543C
$55Xt12

JrRL—2—
Generator
SPH45XS45C
$46X6

\ P B
V pulley

SPCXS45C
420

W

: ‘
IS
Engine valve

SUH3XSUH36
$7.55

L.

s

HILE—FT e Tb F—ENITLTL b =2 S E 2 ] 8 FA—HIVIL I F v N~
Counter gear shaft A=K NG 0Tk Turbine wheel shaft Diesel engine chamber
S43CXS43C impeller shaft of diesel engine SCM440HXINCO713C SUH3XS45C
$26 turbocharger $24 $45Xt12
INC0713CXSCM440H
$60
. s
VA=K T v T JLEZ H—IFIALITyFNT JAYK
Counter gear shaft Clevis Car air conditioner clutch hub Connecting rod
S43CXS43C S841XSPC1 SPH45XS53C SWRMXS45CXSWRM
$85Xt15 #7 $21%X1t3 46
= =
Truk
Jack
S35CXS35C
$15
4 4
— = IT7—IST1TL—48—
FrIlN— Fr T S— Airbag inflator
Gearshift lever Gearshift lever Aggggt()a(Asom
S35CXS35C S35CXSTKM38 $26X13
#15 #18X12
3 w = = o
HIE Blade tools REAIVY VR Universal engine parts
3 £
= m qm- m‘_ . - T
(NYPI aryY =k
Drill Concrete drill
SKH3XS55C SCM435XSNC421
$7 $32
& ' 4 ™ A s % AN
=== =_ — ﬂ Crank shatt
N A S48CXS48C
SFTyNLF Ky ZALF $42
Ratchet wrench Box wrench
SCM435XSS41 SCM435XS8841XSCM435
#15 $32
u
1 £ 't
= =
297 y—v 2% 772274 Tb
h Crank shaft
Tap Reamer Chisel 543CXS43C
SKH51XSCM435 SKH3XSCH435 SKS3XSS841 $28
$30 $25 $24

=)
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~ Friction Welding Application Examples

BB  Various machinery components

BBy O—5—

Back roller for looms I7A Ty B =072 04Tk

S45CXSS41XSTKM3BXSS41XS45C T Air compressor crank shaft
$25 ¢152.4X13.2 ¢25 S45CXS15CXSTKM13C
$25 $42X19
4 i Z
5 F4REF—HIFOA—F—
= Caterpillar guide roller
. - 43C XS4,
EXRr>Oyk $ETLZEX AR 2145?)«?830
Piston rod Forging press piston rod
S45CXS45C SNCM630XSNCM439
$115 $200

#&JTvia
SRAUME > 5 — BEBWAZ Ty R1—I Bushing
Hydraulic cylinder of construction machinery Sprocket wheels for agricultural machinery SPC1XSPC1
S45CXSTKM13B S45CXSTKM13B $139X13.2
$140Xt10 $140Xt10

SIS Copy machine components E#RE8585 Bicycle components

: 5
+ +
e el (_
— Copy roller y .
SUS304XSUS304XSUS304 2 AL AL
#5014 Side post
A2017XA2017
$27X12.6
4 AE—A—-5— IR
: — c Aluminum hub
= )= onytoller A2017XA2017
CLl, SRS AGOB3XABOB3XAG063 prr
A $45X1t4 N7
Hub
4 S15CXS15C
FLITIE-O—5— e
Aluminum copy roller
ADC3XA6063XADC3
#60X115
N7
Hub
aE-[A-5— S15CXS15C O—RXE—I\T
Copy roller $43X11.6 Coasteérzhub %
SUS304XSTKM13AXSUS304 S15CXS15C
$14X11.6 $38Xt4

- TR Civil engineering / building construction materials

4 e I}

25— Rk ! IN{ TR~

Concrete reinforcing bar 4 Pipe support
SS41XSD345 NPT TSI S841XSTKM38XSTKM38
$32 $29

R EE a1 b

Deformed bar coupler

$45CXSD345

$29

2R Name
fl' %U #E Material
€QeNnds | Tyxapsx Diameter of FW point

ETHEEREBm Electrical equipment components SYU8m Sewing machine components

i - i - 3
AEUEARAKE E—-5—I4Th >
Large-sized switch Motor shaft Sih=
C1100XC377XC1100 SUS304XS35C Hook
$38 438 $46 S15CXS15C
#10
4 3
=N —— . ——

PEsE FEREATE—2-—"vTb ABERRE T $HiE

Casting clamp Motor shaft for Radiating pipe for refrigerator Needle bar

A1100XC1020 washing machine C1220XA1100 S45CXS45C

$42.6Xt7.9 SUS304X845C $9Xt1.0 $6.6X11.0

$32

SHZEE#ERS - AOESERRR Components for hydraulic / pneumatic equipment and piping

BE 3 1k BHHRINT
Piping connection Gas valve
= SUS304XSUS304 C3771XC3771
SEA-A0E $47X110 $10

Mouthpiece for high-pressure hose
S35CXSTKM13CXS35C
$27Xt4

W

Valve stem Zy7TIa{>h AF—LTyS
C3771XC3771 Lap joint flange Steamed lap valve

$24 SUS304XSUS304 SUS304X845C

$140X18 $45X110
ZDDEFR Other components
u
4 8 &
RIMBERS AT 4Tk

RAEEIRR VIV ISt T

Drive shaft for marine engines

Drill pipe for oil excavation SNCM442% XSUSE30XSUSE30
SNCM440XSNCM440 $35 428 gzl‘JBSGaO
$185Xt15
% w 4 U
e i —— e ==
BWRZAHARR F—ILZ T8 F—ivTaq b
Z-direction test piece for steel plate Ball screw shaft Ball joint
S45CXEHERH Test piece XS45C S45CXS45C SUJ2XS35C
$19 $32 $12

29]



