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Measuring method
. - Measurement <
Rotation measuring - g . Spanner with and system for
NAME JIG for vehicle l:netehro(iiar %rll\gel:tes Sp;enr;gr(ali%sr;?n s ':ﬁ?et'rr::%rr‘%(ii%ron separated rotation determining piston
crankshaft p(gtem ti petc) 9 P rod movement within
, Up, etc. engine
NUM 10-2110389 10-2166307 30-1067906 30-1096387 30-1097561 US 11,740,159 B2 10-2846795
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Produc

s : I= (Outer Race) — BJ

LHIZAIRIX S3J1= =0 LHZ S24I01 JIZ=(EE X139| J1Z) ot Z0tLt
2XISH=XIZ OMAE HIw! E&6H= ZHIOICEL &Z J1EHOIAEZ NIZE MIEst &
QIES 1E X0 ot =2 STst, 20E 2= E=XHE E)E LB
BEAIZICEL S2t0I=/A2 OISO 2 X|DH-XI4 KIS 2101610 S& HXIE
Er=6t1, J1Za40t Hiwdol &2 012 E ole 2 HIEHUIM 2+16k= SKIZ
LIIetCt

[ es=zm ] [ wmmwn | [ =zman | [ i=Ezssy |

2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=
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s : I= (Outer Race) — BJ

1 (QIF)
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EHAQIX| ZHT|= QI=0| EH FAI Q
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=(X13 J1=) o 20t
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J1Z8410t HIwlSHod &I TS "It
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Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=
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s : I= (Outer Race) — BJ

R4 =EII (QIB)

NIZE QIE9| RH(ZAZI SELR-EE) S M X0 Z&fsh AEHHIA EE4

T=H(CHOI-2IH HIOIRNE =540 2IEFAl

ZHIILICE IE2 E2LIA tEE= JI0|E S210IEE 23 XS M2 220110
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T=H HRESE Soll =1

=
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SHAOF B THE N SF 220 AR ELICE

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AATIZE 0.00TmMmM(Tum) / M7= 0.01Tmm (10pm)
OIZh MAKEE F= M=

14



Produc

s : I= (Outer Race) — BJ

VCE3J| (QIF)

I

ISP
C ZHJI= HIOZ! 2IE E3 S0 JISEl 2 Z2IE(VC: V-Center, 24 @3
d B)o RS ZFok= HE HIOIKIZLICE VC= Et=st 201 OtLi2t

L
o |
SERIEM LHRZ RIES| SEEE 5h= 22 RE(OIl Flow Seat) 92
A

T

SSILICE [IREM VCOl B QIXIQH A2 HIOIZIO| DK S, e,
LA &30Hl BIZEIH, =2 ZFT1= 0] 20| ZX 23S oh ALSEILICH

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AATIZE 0.00TmMmM(Tum) / M7= 0.01Tmm (10pm)
OIZh MAKEE F= M=

15



Products: 2I= (Outer Race) — BJ RUN-OUTI(center SAIE) Z&7| (212)

QIES S MR nEst Fl E2ILIY FSO= 2 2|XAIF| 1, CIOIZ
HIOIXIZ 21 EE= XIE JIZEBO| BIRIZH(TIR)E 101 2IF SAI= [HHI SAEE
=

3= EDlol= ZHIRILICE

OIAH(ZE)= ORE 285t 2 Hiw £ H2|0=F 2EE £ JACMH, Zit=
Xt T S(612-LHE 15 2|8 IAH) 2l Jisst 2IS-AZ(NVH) 21219 ArX

HIHO 22 EILICE

[ MEDIE=" | [ Runoutziz | | msssom | | Dawumorms |

a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.00Tmm/0.0Tmm),
TS SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZFE NIZ
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s : I= (Outer Race) — BJ

BALL =0I 5371 (QIF)

BALL =0| S&J1= HIHE =0 == £2(Ball)Cl == =0I= 2 6HA|
Z&ot= EHIRILICL QIEE M2 X0 kst £ CHOIZ HIOIKIC| SESS
20| &0 = A171 7125 [HHI =012 T=SILICE 0] ZHI= 29| &t AEHt
T AME 21016101, 115 RA0| ExY JIS-XEIOF Qlot A= MHolE EXIsH,
HIGHZO| Lir& N} 3|1X CHA A S =t sl= O 2H=2EILICE

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.01mm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ZJax MADIZE 0.01mm (10um)
OIZh MAKEE ZFE NIZ
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s : I= (Outer Race) — BJ

PCD =871 (QIF)

NS iR
PCD £&J|= QIE°| I|X| & EA(PCD: Pitch Circle Diameter)2
HUSHH SE61D1 /5t ZHIKILICE IS M X0 H2lst =, M2t 22
=2 OIAHE JIECE & & AMOI2] HEIE &3 sty CHIZ HIOIXIZ J1E
CHHI BXIE T=ELLICE Ol ZHI= QIE2| PCD XIlt 21X FRUEE =10l }01,
TE QA (S-S0l HHE

F2AMIA SAE &
g

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=
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Produc

s : I= (Outer Race) — BJ

NAME QEEE===1 N[ R E=spl )

LH&E SAE & DX EE)I= IE0| LHES JIZO= ot SAIEQL
OIXINI2d(Pitch Error)E SAIN & 6t= ZHIRILICE QI LHED0| ML J|=
ZSEIAE NEGI0] SA =2 43St 5, CIOIZ HIOIKI & M2 £3 T2 AKE610
2t IOIEO| 2|X| K= Tt=ELLICE OI= =6l LHEQ| g &

OtLIZH X128 ZH40| ERF XA (IIXKIMIZH) DER| BEHA| =folgt &

FE QA0| i H=tAnt o Hojl 2LHMALICE

L *
s =t

[ bEzsm | [saczDdisAas | [ Aezzoae | (HoRAsEs
JlE= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac QIA7IZ 0.00Tmm(Tpm) / 4271Z 0.01Tmm (10um)
OIZh MAKEE F= M=
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Produc

s : I= (Outer Race) — BJ

EJ|= IBSAT (QIF)

E)|Z 2IZ SAk ZF)I= Q=0 EBl(FEM)S JIZC=E 2|2 SAEE
Y26 ZF6t= ZHIRILICH IFS HE ZE0 =fot, EciliS
JIECZ &8st & 2|ZE 21X A7 CHOIZ HIOIXIZ OI26H HXIE T=ELIC
0l ZHI= QIE E3ilt |& 2t0] S& E2LKIE YTFHOE 201610, A =M S
olE-LHi=E 105 2l AWM e + A= EXIIM 2 ~ A= St
AZE AXIot HIKEC| L& 85 et oh= Ol 2= ELICH

[ EmeoE | [ omsazzm ] [ msssux | (ssumsss

2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE ZFE NIZ
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Products: Q|= (Outer Race) —BJ SPLINE PITH ERROR GAUGE (2I=)

AE2I21 X2 HIOIKI= QIF AZ2H21 XIEO| MK QXS BEGHA Z& 61|

2lst HIOIXIILICE CHE 2E2| AZ2110i X A HIME BEAZA, 2 XI=0|

22 (Pitch)0l 31 JIZ1 20t 2 XISH=XI =tRIStLICE 0] ZHI=
JI0-AZEIR! AEE-XISKH S H 22 S0IM X 2EE 2S6h=
ELHO= ARZELICE

szaleimx 2] [ rsHEzes | [ EEzwn | (:0.003mm m2C)

()

o, )

JI= AKY

a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),

TS SM45C/SKD11/SKS3/STS304

e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment

A 8H| Numerically Controlled lathe, milling machine, grinding machine

pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZE HIZ
21




Produc

s : I= (Outer Race) — BJ

I

ISP
o = HIOIXI= 2I=0 JFS

=| B &(Pin Hole)ol X7 2 91Xl HREE ZZ6h)
QIst FZ HOIKIULICE QI=0l Bl S0Hl M WIS AlQIst £, T3 LIAIZ
| SIS B S JHS Al st &

SIXI %EE,

o
QU= FY F_W, SR
St Ol ZAXNOR BEE It

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AATIZE 0.00TmMmM(Tum) / M7= 0.01Tmm (10pm)
OIZh MAKEE F= M=

PIN HOLE GAUGE (2IF)
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s : I= (Outer Race) — BJ

NAME MIE 2I01 53

Il (2IF)

HIOIXIZ SoH JIZS0IM SIE| HIEIEXIO| ZU0IS EISBILICE Ol IS MIE| =
12 FEITE SOI5T, T2 Al 2S£ QU= ZI0ILE IS BZS AR

(sez025]  Eszwx | [ muzges | (| osama |
Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
=0 =3 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pg=l= YIADIZ 0.00Tmm(Tum) / 8&JIZ 0.01Tmm (10um)

OIZh MAKEE =2 M=t

23



Produc

s : I= (Outer Race) — BJ

N2\ SPLINE RING GAUGE (2IF)

SPLINE RING GAUGE= 212
HETE GO/NO-GO HAo= IHHEGH=

AELI2I

= I::IIEO' XE.I I-IoI-Js'lll_I. xIJ\

Z1E HIOIXIOICE AFEEZ HIOIKIC|

10l 2610 GO = 20il &2ioh St 01 &f2lskd, 0I0iM NOGO
O TH=IRISHT). GO= E1t6t NOCO= S1loHKl 2 [ wAS BIEGHH,
HOIXl= R= XISHLH OIXI- K& MetdS Brdst XI~Z MIZF=ICE HIOIKI JIZ

A= +0.001 mm £ECE 2g|SHCL

(Lmstmzzs | (coNocoma | | sEszux | | mzesms |

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

24



Products: 2I= (Outer Race) —BJ 221 ZAHOIT (21)

I

ISP

kL

u

y
>
|
o
-

QIF)= HIOE QIEC| 32 (Caulking, &% JI5) 2=

o

ZAIGH0, OIS 22 X HIZ SEiE 21lotk= X8 =F HIOIKIZILICE 2I=2
TR0 XS ZFFE &yst 5, CH0IZ HIOIXIE AkZ5101 =2 &, HeIE, Tkl
S= Z2 I=EILICL 0l ZHI= 32 V152 E2 01R (RIE 2, I 243,
S HH)E M6 21610, MIZ2| L4t 8! MEl8S BE6k=

2 EELICH

[ Fzean | esmama | [ szzms | [ ussss |

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
=0 =3 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pg=l= YIADIZ 0.00Tmm(Tum) / 8&JIZ 0.01Tmm (10um)
OIZh MAKEE ZFE NIZ




Produc

s : I= (Outer Race) — BJ

ZALHIOIXI (2IF)

ISP

T2 AHHIOIXI= HIOE 2IFC| B2 (Caulking, &%t JiS) £2I= 2 AIGH0,
IS E2 3 NIZ SEHE 2olok= HE =& HIOIXKIZLICH IF0| IZRM &HE
ZYFE aust 5, CI0IZ HIOIXIZ ALZ2610] =28, Bi9IE, Bl S2 E2
E=EILICE Ol EHI= 22 VIS0 E2F R (&E 25, ik 2%, S Bg)S
LSS 21215104, MISCl LA 8! dl2ldS 2E6h= Ol =2ELICE

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
=0 =3 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pg=l= YIADIZ 0.00Tmm(Tum) / 8&JIZ 0.01Tmm (10um)
OIZh MAKEE ZFE NIZ




s : 2|= (Out Race) —CJ

Produc

NN 4BALL PCD(3724]) £&J| (QIF)

4BALL PCD(3+4]) £&J| CIEII2 Q1= E&H = 0 HI JHel =2
SAIl &= A3 DIl & XIS(PCD)E HIn! £86t= ZHIOICE MIZE &=
OIAE(ZE)E JIZ2= CH0IZ HIOIXIZ M= MIE st §l 2IFS 2ZE2] X130

OHAISI, 471 E=E=S E= = 2oHH| BHXISICE 2lIHHEZ JH26H0] J1E SEHE

=l
OL= = HIOIXI H1QIE EH=513 =S H PCD CHHI TXIE HIZ 21012 £ QUL 2R
A HIOIEE 4% 2|H A7 B=al= ol Hi= 2= =210
( ==z | [ 4ApPcD | [ pcD2A | [ 0.003mm |
Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE ZFE NIZ
27




Products: 2| (Out Race) —CJ PCD 2271 (218

PCD £&7J| (CIEIX)2 e|= E=HO| Al & XIS(PCD)2 Hiw &0z
ZZok= EHIOICL OIAE 2OZ CIOIZ HIOIKIE HIZ MBSt = 252
CIFIECIXINI &S, & JHO| = EEXIE Eci| CHA B S AIZICE AE
JIto= OtA EES OHE & HIOIK| HiQI1E =610 SH PCD LHH| MXIE

TS 2R Al 2IM HIOISS 4% 2180l B=alE Flol Bi= F2EE =tHSHT

[ e=zz ][ caee | [ pcoza | [ 0003mm |

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
o A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE ZFE NIZ




Produc

s : 2|= (Out Race) —CJ

NAME VC 3| (QIF)

VCEEJ|CIEIRI2 Q|
HE

= E3l S20 JISEl VC(E 8, 22 RZ Z2IE)9|
2IX|- 20l HXIS Hin &40= 5

dok= ZHIOICH OrAE= CIoIZ HIOIXIS

ADE JINCZ OE EEHEE == }IIOIII IS T=o101 JI=a! CHH

[ esz=z ][ o | [ vcam | [ 0003mm |

CIFIELIXI0 H&SHD, = E=AIE VC ZAEM SH=LL

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

29



Product

s: 2| (Out Race) —SK

NV TRACKIIZS

TRACKIIZ Sa: SE)|(QABSAT £3J|) SKEIZ2 2| EBliZ J|F0=F

AH610] /&9 SAL(EI0I2)E & Alot= ZHIOICE OAEE CHOIZ HIOIXIE

NIZ MIEst £l SK QIF2 KI0H QH&tst, EcHD(| M2 FHEXIE =21 JIE

S22 =Lt 210 HHXI=! CHoIZ HIOIXKIZE E=st &EHMIA HIOI=SZ 360°
SIHAIF I HRIE Bt=0610] 218 SAIT TXIE HIISHCL

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

A ZFD|(QIBSAE ZFDI)

30



LH= (INNER RACE)

31



Produc

s : LH=Z (Inner Race)

NS LHED|E ESMSAHE ZFT| (LIS)

ZHI|(LHE)= HIHE LHEC| EEliZ J|EC= 2|&9|

|St ZHIILICE LIE EEHEE J|= QA0 D36k, CHold
ofl 2123101 E84 AFO|S] MXIE =HCISLICE O] ZHI= LHE J1S Al
Hol= Ol 24XO0= ARREIN, HIHE ds1t

2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

32



Produc

s : LH=Z (Inner Race)

NAME E)|1ZE IBSAE (QIF)

2|13 DIA Z2EJ|(LHE)= HIHZ! LHEC| 21& XI4-E EESHH EA6)| Qs M2
HIOIXKIILICE LHZS JI0I=0fl 2X2HAI21 £, CHOIZ HIOIXIDH 214 EEMZ (M2t
0I=oHH 21A 8}2 L= 24O = AIZEILICE 0l ZHI= LHE QI&9| IS

JEEE =6, £ 7200 21X 018 S BEsk= Ol 28EC=

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

33



Produc

s : LH=Z (Inner Race)

[HZE PCD =871 (LIS)

CHZt PCD S&JI(LIE)= LHZ0I fIXIst CH2A Bisko| PCD(Pitch Circle

Diameter)E 26t Z&617| et HE SHIILICL LIECI S JIS8E
JIZC= X0 =(Ball)2 BX A7 H2 2IXI 2HHE H=t6HAH A=06HH, LI
HIOIXIZ Sall OIMIst X~ HiztE =S £ ASLICH F2 LIE E240| |6t

dei 3 X8 Al 2t 01FE TEsh= Ol 21 =EILIC

(u=mpeD | [ zeommn | (uEerizE | | EzasEsst

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

34



Produc

s : LH=Z (Inner Race)

012 AlQIX| Z| (LHZ)

QIZ AKXl ZEII(LIE)= LHZCI QIZE JIZEC= S 2AXI(ALKURNE

26 S&oh= ZHIRILICE QIZBRE XE =0l JI0IE ES0 Z=
OIAtAI21 = CHOIZ HIOIKIZ 0I36H S& fIXIS| TXIE EH™6HH, LIEC| Z2
Jis % IR SV0IM Sa 2 SE= HS06P| flo ALSEILICE

[ omuz | [ sexzm | [ m2zass | [ szss |

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

35



Produc

s : LH=Z (Inner Race)

NS A2 2AGUAGE (LHE)

SEHE| Z2AHHIOIXI(LHIEE) = LHE0| SIRZEOILE AIZEQM| &1RIE! [HO| B
2 O I. S

[ wezz ][ mma | [ mman | [ szes |
JlE= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)

OIZh MAKEE F= M=

36




Produc

s : LH=Z (Inner Race)

PCD £&J| HE(LHE)

PCD(IIXl & XIE) SFJI(LIE)= HIOE LHECI PCD &t 2f215h| 216l
HIZEl M SFDIRILICE AN LIES XI20 18st =, J1Z E2=0HC0IE

i
[
M
oot
C
a

HIOIXIZE AF2610 &= & 2t HE2IE EF6H 01Z Soll PCD Kl
0l 58JI= LHECI 715 2} JI6eH H=td S ii=H THEst

AZEILICH

rir
L

[ wezz ][ mma | [ mman | [ szes |
JlE= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)

OIZh MAKEE F= M=

37



Produc

s : LH=Z (Inner Race)

PCD £&J| HE(LHE)

VC ZEJI(LHE HE)= HIOZ! LIE E= S220l| 2IXIst VCEo| Eefot
2IKIQ =2 HFEGP| st M ZHIZILICE LHE 2250l 2= (steel ball)E
SEAIZ VC S0l Zehol == st &, CHoIZ HIOIKIE Soll 2rdlidh=
OISES U=0lk= LAO=2 ZSEILICE 01F Sl LIE VC 29| J15 E==0t
QU SES QI E0| LEEES FEGHH =tolet 2~ JASLIC
[ vezz ][ usas | [ z=as | [ so=ox |
JlE= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac QIA7IZ 0.00Tmm(Tpm) / 4271Z 0.01Tmm (10um)
OIZh MAKEE =2 M=t

38



Produc

s : LH=Z (Inner Race)

NAME PCD&VC 87| (LIS)

PCD&VC £3J1= LHEC| PCD (Pitch Circle Diameter)2t VC (2L =
2IKNE SAUI SAG6| ol MIZE Z2 HIOIKILICE £3 2l2l= CHEat
ZSLICL LIS JISEl 2 =(PCD J1E) 2 E3 S0 2lXIst VC ZRIE(|
HEI(E B)E 2= F, LI HIOIKIZE SoH &N 2IX| MXIE felstLICt
PCD2t VCE siLIC| ZHINIM SAIN SEE £ UT| 20, LiEC| IS

XS
&l J|ES SEHOZ I £~ UASLICH O] S22 At 2RI

Il {RE) =S
Hb! 2 O B124/2 312 THE(HIE MErEILIC,
([ vezz ][ poozm | [ sammaw ) ( uszm
JlE= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE ZFE NIZ

39



Produc

s : LH=Z (Inner Race)

NAME B Neq= N E==pI(T )

TRACK &l2IXl ZEJI(LHE)= HIOE! LHEC| E24(TRACK) 2IXIE E26HA
ZF6PI st HE HIOIKIZLICH =3 [He LIES HE X123 210l &let 2,
E2Ho| A &Kl JkS 21Xl AHO12] HXHE CHOIZ HIOIKIZ ZHIStLICH E=40I
FES(FFIS LEAIF 2AFAIZIH, HIOIXIC| HRIE Soll 15 F==ot 54
SIXI KIS ASE £ USLICE 0l FAI2 HIE LHE E=19] QIXI XIS
LSS BE S UH =olst £ A0, D2 HIKE MIZE SE 2210

1A
ot
ot
L
!

Ell
i)
0

TRACK izl | [ womzwt | [ mmaw ) [ W

T\

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AATIZE 0.00TmMmM(Tum) / M7= 0.01Tmm (10pm)
OIZh MAKEE F= M=

40



Products: L= (Inner Race)

y 4

J 4 =

NS QIAZATE&PITCH ERROR =& (LIE)

QIASAT&PITCH ERROR £&J|(LHE)= LHEC| E24 TIX| 2H=21}t o1&
SAEE SAIN ZAlst| Qs X ZJ|2LICE NIE ME DIAH(YE)CE

=

o

HIZMES st = HIZC| LIES HE
2 2

i)

k=
(A

Ol Z&tst =, CHOIZ HIOIXIRLSE

TS AK26101 2 TOIEO| M| 2HA1} 2|Z0| ZA! IXIE HESHH SHEELLICH
0I1E Soll LHE E2Ho| A1} |Z0| MEULE SAIN| 222 &~ U,

+0.003 mm £=0| SAtH LI LHUIM ZAD JFSELLICE

JI= AKY
a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
e SM45C/SKD11/SKS3/STS304
=0 =3 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
sg=[ YIADIZ 0.00Tmm(Tum) / 8&JIZ 0.01Tmm (10um)
QI2h ZHALEE ZE HIZ
41







AIOIXI (CAGE)

43



Produc

s : HOIXI (Cage)

NAME LiZ DIA Z£&JI (HI0IXI)

LHZ DIA Z&J1I0IX])= HIOIXIC! LHZ ZZE(DIA)S E26HH =361
HE ZHIRILICE HIOIXIE M X0 Z2tst =, CHOIZ HIOIKIQI B2 =
HEXIE 22010 LHZC| 21E HistE ZFEILICE 0l ZHI= HIOIKI LiZQl
el 2 #2AEE BIkok= Ol ALBEIN, £0.003 mm £Z0| NdE Skt
2t2|Jt JFSELLICE 01= Soll AIOIXITHHINE =8 Al 27El= LHE =S

0
SEok=Xl 2ol £« ASLICH

T\
_|
)
>
(@)
X

>
10
Pa

—
=
(=)

LU

\

2=
~———/

T\
0x
ug
I
2=

T\
=
Ell
It
0

2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AATIZE 0.00TmMmM(Tum) / M7= 0.01Tmm (10pm)
OIZh MAKEE F= M=

44



Produc

s : HOIXI (Cage)

NAME 76 @= N E=L=PINE; (VWX )]

LH& J1Z QUASAIE SEJI(AIOIX) = HIOIXIC| LIES JIEC=E QI&9|

SATE A st M2 SATILILICE MIEC| LHES J1ZE X0 =0
1&EstE CHOIY HIOIXIE Soll 2lZe| ==S8!(21012)2 SAELLIL 0I1E Soll
HIOIXIC| LH-2I1& Sal= UKIE HSHH =212t £ O, +0.003 mm
22=0| SKAHEHQ| LHUIA 2210t JFSELLICE.

[ #omzm | [ weiE | [ mzam | [ omsaz |

a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.00Tmm/0.0Tmm),
TS SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZFE NIZ
45




Produc

s : HOIXI (Cage)

LHZ &91% =271 GHI0IR)

LHZ &l2IXI SZII(FHIOIXI)= HIOE HOIXKIC| LiZ 2IXIt & & &
=lRI5h| 2lst HE ZIAFEHIILICE HIOIXKIE ZE XI130i 1
HIOIXI2t BEXIE LHE JIZ IKI0 =0 ZHELLICEL 01

e
0%
L
i

+0.003 mm =8| SAt 2| LHUIAM AR JIS5104, 182 HIoE AIOIXIC]
S2 =0l Z2ELICH
([ Aomzz | [ wmaex | [ zmas | [ wo=Hox |

2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AATIZE 0.00TmMmM(Tum) / M7= 0.01Tmm (10pm)
OIZh MAKEE F= M=

46



PrOdUd:S . ;"lel (Cage) QI AQIX| =] (HI0IXI)

o1& AKX ZSHEIIFAHIOIR))= HIOIKIC| 21BNt &= AlQIXIZE HEGHH S ASH|
A JILICE.

M 3|Z HIOIE HIOIXKIZE &&tst £, CHOIZ HIOIXKIQ NME S TS AF=61H0]
QIKIE SAIN A & USLILCE

0.003 mm £=9| N SKH22|Jt JFsSELLICE.

([ Aomzz | [ emmex | [ mmas | [ wo=Hox |
JlE= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
— A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac QIA7IZ 0.00Tmm(Tpm) / 4271Z 0.01Tmm (10um)

OIZh MAKEE F= M=




Produc

s : HOIXI (Cage)

NAME 213 DIA =371 (AI0IXI)

21 DIA ZEJ|(AHIOIXI)= HIOIXIC| 2|& &AS H|w BHAlOE EEH6I= NME
ZHHIOICH OIAEIZ COIZE HIOIXKIZE HIZ MIESt & HIOIKIE D& X0

OFETAID |, AZLE! D2 XXt B0 E=6H0{ 26t

s HQ|S DSg XY
A= = DEBITH

JIStCh & EHl= £0.003 mm Xt £ZC= &2 R

[ #om=zz | [ ezpa | [ vmzm | [ 0003mm

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AATIZE 0.00TmMmM(Tum) / M7= 0.01Tmm (10pm)
OIZh MAKEE F= M=

48



Produc

s : HIOIX| (Cage) T AQIX| ZET| (FIOIX)

EAE&ERIXI ZEII= HOIKIS| (RIER) LHHIQE EC| JIZ QIKIS st HO|

k=

A
e
|
=
ro
1
=
=1
Hl

o
L
I
=
09
i),
IR
bt
el
i
I
11
OF
=)
02
I
fjo
1)
0
ot
0

SAIOI EE=0| =X IIZM(EE= JIE B0l B=6101 & S& =5t
JIERI2IS] SIXI HXIE T=siC) T=gtS J1E:40 HIwloH 2 LH 0IR S

EHEFSHTE

[ som=zzm | [ mEsadx | [oeEB@=Ez ) [ 0003mm |

JI= AKY

a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.00Tmm/0.0Tmm),

TS SM45C/SKD11/SKS3/STS304

e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment

A 8H| Numerically Controlled lathe, milling machine, grinding machine

pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZFE NIZ
49







EdLIAH (TRUNNION)
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Product

s:EfLIA (Trunnion)

NAME N E=plES= = =S (1= )

LHIZJIE(HIEDIE) EtM AL S |= EILIY BE0| LHA(E
JIZE0= EA C(AIE THOIA)NEXIC] SEeF HEIE HIw E&E 6= ZHIOICE.

OrAEZ CHOIZ HIOIKIZ NMIZ ME st & J1ZE ATS0 EALIS
=

= 2IAl610]
SAlS &1, = HEXIS S| RS AI2! SEH0HIM =201 AHIOIXIS
TS0l 9IS B=stCh T=gtS J1Z8t HIw6ho B AHEIC| & OIRE

ool | [ sEpiE | [ 0003mm |

JI= AKY
a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.00Tmm/0.0Tmm),
TS SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZFE NIZ
52




Product

s:EfLIA (Trunnion)

NAME PCR=&JI(EgiLI)

PCR E&JI(EdLIY)= ECILIA ZAIE JIZ0=Z EH IOIE(FYH-T-AIE
S& 5)o| Xl &l HEAE(PCR, Pitch Circle Radius)2 Hiul E&6t=
ZH|OICE OAEIZ CHOIZ HIOIXKIZE NMIZ MIE!SH R ERLISE J|E ATIS|

OIS SAIS =L =210I1E AHIOIKIC| BEXIE CIEN JHt

= 2™ L
WXIE FSICE T=EE JI1E 0 HIWGH0] 2f2 01 S TErSHT}
[ eswuet ][ perzsm | [ emzm | [ 0003mm |
Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
ac AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

53



Produc

s : EB{LIA (Trunnion)

NAME =2=01 87| (EBiLIR)

HIZ HL
==01 ZZVI(ELA)=

EdiLI0 22kl 29| 2|13 =015 J1E8 [HH

S2GHH Z86k= ZHIOICH OIAE =22 CIOIZ HIOIXIS NMIZ Mgt &,
EgiLIANE ME X0 2H&6HD = 48 S BEXIZ = BiQIE I=sit 2R
Al ERLIAS 360° JIE A 2I1Z6H ZICHEFS FloH =0 &K =015 2E6HN,
m=grE JIEZalit HiwoH &2 018 S TS}

sEgiE | [ 0.003mm |

=R

JI= AKY
a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
TS SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZFE NIZ
54




Produc

s : EB{LIA (Trunnion)

NAME 22t 53| (ELLIR)

NS HR

SE2H(2T) ZFI|(ELLIN)= ERLIYC| JIE EE(E= Z) A0 22210
£H gl XIsk=XI HIw! Z&5k= ZHIOICt OIAEZ CHOIZ HIOIXIE NIZ

=
MIElst & EBLIAE ARIE X130l 1611, J1E EEE IR0 &=

OZC= AFSILL 21X HIOIAS =S8 == QIHAGHHAM =3 & 29|
HEXIE 220 ZEAISH, /XS0 HIOIXI B1QIZ LIEHATE Ol HRIS
J1Zgit HiwoH E&2t TXIC| & 0{RE TSI

[ ssue | [ =emsm | [ zzas | [ 0003mm |

0

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

55



Product

s:EfLIA (Trunnion)

SO HE 50| (E2LIY)

A NME SHEI|(ERLIY) = SEO| AJH-Bi= F2HHIA E{LISIO| SHAS
KI%E H=EH 2t21517| Ist si&rad AL KIT0ICE JIE I ERLIAE 20
X0 ZEFAIDIE, OI2] MEE D12 AETHRF EEAD 1A -E=20]-JI1EM
Q1K SO| eH/EetAS S A THESH L 2R Al w=tA FH=XMECHOIZ HIOIKIE

1610 S UXIHIM HINSECE £XIS 2HRISITE K 2t2l= +£0.003

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

56



Produc

s : EB{LIA (Trunnion)

QIBRHIOIXI(LHEIIZ ASAX) SHII=EE
SiEN Q1A SAITE ot HO| MIEIM ZAst= ZHIOICE OAEZE CHOI
HIOIXIZ NMIZ M=t &l ERLIAE LHE JIE ATIS0| CHAISICE QIB R2 ME

O

R HIOIXI(ZI= 2710l BE A7 GO/NO-GOE &t X E =t16t, SAI0H
QIZE0ll =St CIOIZ HIOIKIE EMM BES 210 AIFH SEk 20122
Er=otrh =gkt JIZE42 HIwloh £0.003 m Z OIRE ZdsICt

— 3
o OH
Z
=
I,

[ Emue ] [ o=R

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
2 AIATIZE 0.00TmMmM(Tum) / H2IIZE 0.0Tmm (10um)
OIZh MAKEE F= M=

QIZRHIOIXI SET| (ERLIN)

57



Products : E2iLI (Trunnion) RIS SO SSIRIDIAVSE| (ELIEY

KME &SHRHASIKIDIA)IZE 1= &6tk F2H0IM EriLIgiel ME QIB(DIA)S
Hit=Hl 2to1sk= Hiw Z&DI0ICE OtAR 2= CHOIZ HIOIXIE KIZ MESt F
ELLIAS &oIXE X130l 224 J|1&E AEINNI 2EFSH A2 250l &=
HEXIE M2 AB0 EZAIF1TH E2|It HIOIXIN EAIZIM, J1Z24 0 HlwloH
22 0I5 THFSITE U= 220 24 8t & dIH=E &5-0HAIJ JHSSIC.

szl | [ m2DAzs | [ aswiaa | [ 0003mm |

JI= AKY

a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.00Tmm/0.0Tmm),

TS SM45C/SKD11/SKS3/STS304

e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment

A 8H| Numerically Controlled lathe, milling machine, grinding machine

pSg=les QIATIZE 0.00Tmm(Tum) / 4712 0.01Tmm (10um)
QI2h ZHALEE ZFE NIZ
58




Products: E2LIS (Trunnion) Xfi2 DIA EHSI2I(IAE) 551 (E21LIR)

= DIA EEHE|(@IAHE]) SRII= ERLII0| K S JIZ0Z E5
— EHTIRIC) RIS HEI(214 S H2 HEIS Bl EX6H= ZHI0IC DHAE
B =202 [10/2! HOIXIS HIZ MIZIE £l ERLIOIS FS X|T0H QHatstD,
e M JIZ S0 2= AEHOILM RZSKHS 0| HSAI HOIS BSBit
EI= 212 JIZ240 HImsh 914t THO| Xl S OIS EIEFSICH

—

[ esuet | [ meDazsm | [ eExa | [ 0003mm |

JI= AKY
a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.00Tmm/0.0Tmm),
TS SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZFE NIZ
59




Product

s:EfLIA (Trunnion)

NS GROOVE Ha ZAHHIOIX (ERLI)

GROOVE H&l ZAH HIOIKI= EdLIA 2MI J1= S&i0i CHoll I=E0F 20tk
KISH A=KI(HA)E GO/NO-GO 202 THAsl= XE HIOIXIOICL £=2
HIOIXICI JIZBH0ll 2&f6H KIXISE &2 Fl, C™ Z3QO| XL JIEHez O8-
EME S BEAFH OiR/AECE TA 612 #2| L 0{FE TESHTE Col

EH
HOIXIDHER 2= JIHIA BHE EAOF 5iF Bi= 2 Al AEl6ICH

N sy | [ ®m=HomzA] [ 0003mm |

I
A1l
T

JI= AKY
a8 ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
TS SM45C/SKD11/SKS3/STS304
e = Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
pSg=les QIAT1Z 0.00Tmm(Tum) / 8AT1ZE 0.0Tmm (10um)
QI2h ZHALEE ZE HIZ
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JIEFKIZ (OTHER JIGS)
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Produc

s : JIEFKI (Other JIGs)

SEHE| Z2AHAIOIRIE BE0| EEHE| (D=0 E3 EtH-=-
GO/NO-GO gH4lo= mAsH= M2 HIOIXIOICE MIS2 JIE00| 2&kst &
HIOIXIC| GO= &S [HH & O{RE =215t OIHA NOGO= &o=
2RIt GO= 1ot NOGO= S1I6HAl 242 [ efH o= THASHH,

HIOIXI Xlr= =8 BEAHZIC| 6leh- &gl = MIZHEICH.

[ =mm@ ] [ co/Noco | [ mmasam | [ 0003mm |

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
=0 =3 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
sg=[ YIADIZ 0.00Tmm(Tum) / 8&JIZ 0.01Tmm (10um)
OIZh MAKEE ZFE NIZ

& HE| 2AFGAUGE
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Products : JIEIXI (Other JIGs)

NS BOOTBAND GAUGE

FEHE H|0IXI= ECHOIHAIZE RE HEO| HIZ SEHS SIE0IAM HEH
ErE6h= S HIOIXIOICE BHEO| Fl(ear) £E =& B0 NILHLE EZAIHA
2 =0/t & S, YHE 2|XIE GO/NO-GO= 2ISICE GO W2

11 NOGO M2 S1fotX| 2= [ 2 2= = EHE6HH, HIOIXI XHKICl

zaial | [ co/Noco | [ emasam | [ 0003mm |

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
FZ2 33 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
o PIAD|ZE 0.00Tmm(1um) / MAJI1Z 0.0Tmm (10um)
OIZh MAKEE =2 M=t
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s : J|IEKI (Other JIGs)

SNAP GAUGE

ISP

=23/ 2Z AHAH0IKI= 220 2 2Z1H =2 E2 GO/NO-GO Aoz AL
ErEsh= S HIOIXIOICE JIZB0 2= 2&fSt £ HIOIXKICI GO = XIS
S0 71 St 0FE 2216k, 0IHA NOGO = X2 CHAI 2RI GO=
Sl NOGO= SilotKl &= [IH &A= BISoHH, HlOIXI XIe= 2+

& ofstit S= &St R RIZHEICE S1E 2I2I0IA CHOIZ HIOIKI S01%= Ei=

oY [t

2=
A=
e~
or
ot
!

[ co/Noco | [ smuszt | [ 0003mm |

AEHIOIKI

Ne—

2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
=0 =3 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
sg=[ YIADIZ 0.00Tmm(Tum) / 8&JIZ 0.01Tmm (10um)
OIZh MAKEE ZFE NIZ

64



Produc

s : JIEFKI (Other JIGs)

XI= GAUGE

KIZHOIXI= LHE AZ21R19| XIZ(XI F=H)E J1ZE BIB0IAM F2GHA HIw
ZF6t= ZHIOICE DIAR(DI1E £ = OAE AE212) 2 CIXIE
OICIAHIOIEIE MIZ MIEst &, &A I OHHO Cr=r-SEESHTE. QlE
SIXIN = = Ve o= He EEXIL H

X6 BD B AIEIN, Ol 242 JIZ2Lt HIwoH XI=

IEEISICH AZEI01 Z21 HOIXIE TR MEAS oIS [ &

| |
([ 2emom | [ co/Noco | [ saszAt | [ 0003mm |

Jl= A
2A ATH STEEL BALL(SUJ2), DIAL INDICATOR (0.001mm/0.01Tmm),
SM45C/SKD11/SKS3/STS304
FZ2 33 Turning, Milling, Grinding, Heat Treatment, Surface Treatment
A 8H| Numerically Controlled lathe, milling machine, grinding machine
S PIAD|ZE 0.00Tmm(1um) / MAJI1Z 0.0Tmm (10um)
OIZh MAKEE =2 M=t







AE=EI2! (SPLINE)
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Products : 2&212! (SPLINE)-FRENCO COMPANY

AZSEIRITFRENCO

FRENCO= "DAKKS(Deutsche Akkreditierungsstelle)"0ll CIoH J10 EZ0il 124 B HE
CHet DAKKS WZ 91724 DK-15199-012 QISEIRELICE OIS 2411 I8H
FRENCO= =2 3150|7101 BZ DKD D& HPAFELICE ZEAQ] DAKKS B + 2 J101 S AOIXIDI THEr 100% 215 &4k

- =t « JI0] ZAIE QIS JHE 22 =X Esi
OIPAL EX B2OLIA TR MEtst I AN £SHLICH =

- EIR) ST AT EHI0| JIE BT W JHA 2 MES ST B 0
- SHE OIEIE 2 2 HIDS Sof IS 53 Ziol HIT IS4 2F DINEN

Ol2{st A CIE2 FRENCOQ| Z&ERILICEL 0l=DIN EN ISO/IEC - ISO/IEC 17025:201 80| [[I= mX 0174 OI=

17025:20182 2 XI5HH 22 ZJHHIM SRIEOE QIAE| T USLICE DIN EN ISO / - DIN EN ISO/IEC BZ AI2I=0| X312 QlsH wE ASAI0{|lM DIN EN ISO/IEC 90012 4.
IEC 17025:20180il [[12 QIZ0= 1ISO 9001 X0l [HSH SHAL ASIAl0| KBHAQ|
TaElL|CH FALE QIZ0| BQEH AL
KHIAS JI02! HIZDt TRE J10H= LM, TR, X, 2I0I2 2 = X400 HEE 8 S EE NPt LION 220 204 S48 OMAAPN R X1l
— - - ERAT DAKKS IE ABIAIS S6H HIZ0| BatA T} oi2k 510l
A QUESLICE Ol= JHsst BEHTO| SHH| LHMIA] ASHE! & USLICE [ SRS QALS R pet——

oS K JI0 3 1012t St HIZS 26HH =52 - /SLI IATF 1694901 T2 124 ZAOIM S2li= 95%0IA £ITH 100%2] E48 24

~—

|—]

Z404IAHI DIN EN ISO 9001:2015-112 X1I6k= 2iAt 27 AZE MISst e

=l
ZHE A= £ A= IEsES MISELICL



Products:

Internal & External Gauges

Taper Master Plugs

Helical Gauges

Spur & Helical Gears

Straight Sided Gauges

Fine Pitch Splines

Involute Gauges

AZSdI2l (SPLINE)-FRENCO COMPANY

MASTER GEAR

In a perfect world, precision and accuracy are ideas without compromise,
quality and service simply a way of life. At Frenco we are working to maintain a
perfect world, at least forour customers.

The skill base at Frenco has been honed over 40 years creating spline gauges
and master gears, against which the rest of the world components are measured.
Now the same standard of manufacturing, with sub 5 micron accuracy and the
finest geometry tolerances, is employed to create low volume precision

components for the most demandingapplications.

The high end automotive sector, contractors to the defence and aerospace
markets, precision medical equipment manufacturers and world beating motor
racing teams can rely on the extraordinary toothed components created by
Frenco. With a skill base founded in setting the standards other ENGineers have
to meet, no-one is better equipped than Frenco to deliver world class

manufacturing without compromise.
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Products : 2&212! (SPLINE)-FRENCO COMPANY

MASTER GEAR

A wide range of spur and helical master gears for composite testing of
production componentsis designed and manufactured at Frenco to all major
standards including BS, AGMA and DIN, and backed by UKAS certification. The
master gear designs generally follow basic gear proportions but can be
originated to suit specific applications using the customer’'s component data.

Master gears are produced in a wide range of materials from normal and
hardened tool steel for short production runs and prototypes through to
sintered HSS with Cobalt for high frequency use and advanced wear resistance.
Specialist coatings can also be applied by chemical vapour disposition to

further increase resistance to wear and corrosion.

Capabilities Spur Helical
Maximum pitch diameter 250mm (10") 150mm (6")
Maximum pitch 6 MOD (4dp) 6 MOD (4dp)
Minimum pitch 0.2MOD (127dp) 0.3 MOD (85dp)
Maximum face width 150m (6") 70mm (3")
Maximum helix angle n/a 45° (right hand andleft hand)
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AZSdI2l (SPLINE)-FRENCO COMPANY
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Precision Wire Erosion

Extensive off-line programming allows Frenco to develop innovative and
customized machining solutions. To achieve superior accuracy and precision,
we utilize advanced facilities such as the Robofil 4020, equipped with Surface
Integrity (SI) enhancement, enabling the virtual elimination of the recast layer.

Our skilled engineering team consistently produces components with profile
errors under 0.003 mm, meeting the highest tolerance requirements. For
components with less stringent tolerances, Fanuc machines are used. By
nesting multiple components and implementing lights-out manufacturing, we
maximize efficiency and achieve economies of scale. When required,
controlled blasting enables the precise removal of the recast layer, with surface
integrity verified through detailed surface evaluation reports.

Componentsize: 1070mm x725mm x 190mm 42" x 28" x7.5"
Cuttingarea: 450mm x320mm 17.7" x12.5"

Maximumtaper: O to 30 degrees

Surfacefinish: From0.15 Ra 6AA

Profile Accuracy: From0.003mm 0.00012 inches
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AZSdI2l (SPLINE)-FRENCO COMPANY

Gear and Spline Masters

Spline Gauges
Master Gear and Master Wheel Setting
Punches, Dies, and Electrodes for Gear and Spline Tooling

Gear and Spline Manufacturing for Ramping Systems

V-Series Hand Gauges for Dimensional Inspection

VK: Ball Insert and Pin Devices for Radial Play Measurement
VP: Devices with Face Stops

VM: Gauges with Guide Profiles and Display Indicators

VS: Customized Solutions

VD: Variable 3-Disc Gauges

Universal Rotational Measurement System (URM)

URM-K: With Master Wheel and Rollers

URM-R: Includes Pins

URM-URI: Double Rollers for Single-Flank Gear Rolling
URM-W?Z: Gears for Flank Gear Rolling

URM-WS: Rollscan System

Gear and Spline Inspection

v

* e

¥

" pure
* ,
. perfection

FRENCO

DAkkS-Accredited Calibration and Component Inspection
Punch Analysis

Wear Testing of Gauges and Masters

Software Solutions

' Knowledge Transfer

Training, Seminars, Workshops, Consulting, and Calculation
Technical Documentation and Publications

National and International Standards Development

FRENCO GmbH

Gear & Spline Technology
Jakob-Baier-Straf3e 3
90518 Altdorf, Germany

Phone: +49 (0) 918795220
Fax: +49 (0) 91879522 40
Email: frenco@frenco.de
Website: www.frenco.de



Products : 2&212! (SPLINE)-FRENCO COMPANY

(( AKKS

[‘ utsche
Akkreditierungsstelle
Deutsche Akkreditierungsstelle GmbH
Entrusted according to Section 8 subsectionl AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBV

Signatory to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation %

The Deutsche Akkreditierungsstelle GmbH attests that the calibration laboratory

Frenco GmbH, Verzahnungstechnik, Messtechnik
Jakob-Baier-StraBe 3, 90518 Altdorf

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out calibrations in the
following fields:

Dimensional Quanmm
Len,

- Gezr Quantities

The accreditation certificate shall only apply in connection with the notice of acereditation of 07.03.2012
with the accreditation number D-X-15199-01 and is valid until 06.03.2017. It comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 4 pages

Registration number of the certificate: D-K-15199-01-00

V4
e

Deutsche Akkreditierungsstelle GmbH

Anlage zur Akkreditierungsurkunde D-K-15199-01-00
nach DIN EN ISO/IEC 17025:2005

{{ DAKKS

= HJ\'I

|

FI[I

« =712k Deutsche Akkreditierungsstelle GmbH (DAKKS)
“EA, ILAC, IAF &= FAHA(MRA)CI METIZE"0I2t HAI

« HI=: Accreditation(QIZ M)

« QIFHE(AIEA):
Frenco GmbH, Verzahnungstechnik, Messtechnik
Z4: Jakob-Baier-Straf3e 3,90518 Altdorf

2 72: DIN EN ISO/IEC 17025:2005
oI

=

2I(Fields of calibration):
Dimensional Quantities

—Length(Zi0l)

— Gear Quantities(J710] 22 X|4/E4)
FHET

“2 IEME=2012-03-07 K2l IFEXIR} &Vl MEEIH, ¥5 D-K-15199-01.
R=II2I22017-03-06IKl. BX|, BEX| &M, 12|10 LIS BEME FAEI 5 45"
« SN S8H=:D-K-15199-01-00

E =

A KE:

40

Braunschweig, 07.03.2012
Dr. Michael Wolf, Head of Division(X=)
SIEH 40l EME HYE0IMH, B 20| 2IE2 S0 5.
- (OIOIXI 2LEZ S| BE A 1B QX)
HI=: “Anlage zur Akkreditierungsurkunde D-K-15199-01-00 nach DIN EN ISO/IEC 17025:2005"
{=7J12k07.03.2012-06.03.2017
ZM HRXE Frenco GmbH, Jakob-Baier-StraBe 3, 90518 Altdorf
“Akkreditiert als Kalibrierlabor seit: 17.04.2000(2000-04-172E LEAIEAZ QIH)”
wH 20k Dimensionelle MessgroBen — Lange; Verzahnung(XI4&—z20l; J10H)

F B MO 2EA0IS 2Xk= Ol0IX sHE =& 2R SAHH=0| SSELICHEE B I= S20] 212 =l &),
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Products:

AECIRIINVO https://invospline.com/

INVOSPLINE2 &&-XISAHAIIH E01E [HEC= =82

JIE &HI-HIESH= M2 JISILICEL ZAe] ZAHE A= ISO/IEC 170

O

1, ANSI/NCSL Z540-1 & 3 MIL-STD-45662A0| S5t

SHl= FEE FT1 ZXI0H [[h2t 2t2IELLICE Ol24st F2 MHl= 10

GO/NO-GO HOIX| & OIAEIRE X O = S56H)| I8t J1H!
K& & =AY 250 J10{ELLICE 2IA= OI= OIAIZEE
CIEZE-AEYI0IE-W=0 S CIFe Xt 20 CHSELICE

A2 S0 AZ2IRNHIOIKI, OHAE ATH J104 &L 121201 CHt

MISEILICE Ol MHIANI= 2= 24 HIOIE D Eet=l 8iFH 215

ASEIR HIOIKI2HOMAE
25,1SO 10012-
£ 22LiH, S8-A

IS
—

-

1
IOk

EH- 20

HOIOH, I SE2l et

{20 HIXISHD A2,

ZAL 2 EF MHIADE

HAMIFESELICE O

MU= AZE A EHD B EZII=R10IM =3 JISSICHE= A0 BAITIo

USLICH

AS0I2! (SPLINE)-INVO COMPANY

L

Accredited Laboratory

GLEASON METROLOGY SYSTEMS CALIBRATION LABORATORY

Calibration
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AS0I2! (SPLINE)-INVO COMPANY

C= K10l CHSELICE

|

>
T —=fem) R

I—E_I_—

ZM éE(ﬁEEﬂOIE AOIE) AZ219
2IT ZH(AB= A0IE) AS2H
=

H(IHER AOIE) AE212I

==

B=%

e

|§g g"l);" H=CC [C= J_I_JHO| EA R_IAI.ESI'O." EII'X

GO/NO-GO AHIOIX|(Z-E&2{7)

@ G““’; INVOSPLINES GO/NO-GO TI&(£2IE) Efe) AZ2tel HOIXIi= LIKI QX ZIAIROR HIZEI,

= MIEFEILICE

[le T4ES RIZZOR RIZBILIC
AT A
AT A

-HIOIHE=
E4 AZLIRI E=l(special spline collets)

Ect
Z212! E(locking spline rings)
ELI OHH(tapered tooth arbors)

ASCI0l SAT/E0I2

21 Ol (locking spline arbors)

HE S0l M2t = SFZ AZSHALE XIS HIOIK| Ha=Se2lel &

2SS

R e 4 ASLIC

X O CIst AR KIS

ITO O
S 215

FAIZH S| HIELIC
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AS0I2! (SPLINE)-INVO COMPANY

MASTER GEAR

JI0H-AZ2I2 ZAD| A, E HAE 2, 4 210l &= HIWEOE Al

0P
ot
rir
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0
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=
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[ml

OIXIIQH DIEIH 72 B XII6HH, DI 2E(mQ! TIX)SE [ 2E(T01A LIX)IK HIZELICL 2E JI0f=
CISEIE STZOR RIZHE|0] FE 014 IRIEIT, 2 JI00lls FEtst Al S 217 XIESHTH A2

HIIZILICE INVO OAE J1012] INVO-lute ZEMMH 20|

i
e
[2
>
JI'IJ
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e
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ZEIGHES SHIEIN Al 118 Al 0IRE MISELLICE

Quick Check” Spline Gages

LHXIE AZ2I210| T Q| (K= T ALOI) XIS HED F=t6HH SIS ZHIE Hin SSE HIOIKIILICH

M4

UHIEOI T [HA M2 DI E £F2 X£F 20| 252 s ENHAIM HBS6I2Z, BHE [ 0INHKI= 25
SrAIECHH 25 0| JESELLICE HIOIXIC| 2ICIHIOIES 24712 612 K|~ OLIZHHIOIM, 3212, E=

I8 (Out-of-Round) Al EtAEE 4 Q)

III)

LICE 2t HIOIXI0= E& 3012] OtAE MIE HIOIXIDE =2

MISTIo, =& & OIAERES 2E HIWE 4 ASLICE

X O CIst ARZCO| HISS 2I6HAIZ 20| HIEILICE
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Products : AZ212! (SPLINE)-SPLINE GAUGES LIMITED

=T RIBS@RS BN NS https://splinegauges.com/

SG SPLINE(Spline Gauges Limited)= @=2| =t 2IFJI221 UKAS(United
Kingdom Accreditation Service)til Cl6H ISO/IEC 17025:20170 [[IE
JU-AE2R BE W APASE SOIE|IAUSLICE SG SPLINE2 S= SAHLHHI 1E

AZS T =010 ACH, S5 2O0HIME =2 F=ot OIFES 2= WA MHIAS
NISELIC
Ol2ist 21 WH(ISO/IEC 17025)2 SG SPLINES| e ZE2ILICE S22 ILAC

MRA HIHIZ Sdll Cie ZTHIM SHIECE &= QIFEIMN, SAIR| &8d 282 1SO
9001 21t =t 2L MHI(SO 14001)0 FESH=S 2t2|EILICE OIS SoH &t 2ielnt
ZARAIE 0FE BEHIA &l2] JFset =X d(Traceability) S 2tHE!LICE

MHIAZ JI0E HIZ0t DL JIH-AZ2IRI2 HBIA(LIM), T2 (XI), TXI, 2012

A R XSS/ 2 K S =2 S0 CHoH S =12 LM nAEE! £ ASLICEL nE2
Jtset 0| SHAI LHUIM 3k, SEHE0 RASH Y0 OFAE J10-AZ2101

HOIXIZE Soll &Kl HIS1t S2st ZHOZ AN FHYS EESLICH

T =

Schedule of Accreditation
issued by

United Kingdom Accreditation Service
2 Pine Trees, Chertsey Lane, Staines-upon-Thames, TW18 3HR, UK

Spline Gauges Limited

Issue No: 025 Issue date: 06 March 2024
Contact: Mr Michael Southan

UKAS Piccadilly
CALBRATION Tamworth Tel: +44 (0)1627-672771
Staffordshire E-Mail: m.southan@splinegauges.com
L2 B782ER Website: www splinegauges.com

Accredited to
ISOMIEC 17025:2017

Calibration performed at the above address only

Calibration and Measurement Capability (CMC)

WMeasurement
Uncertainty (k = 2)

NLESS QTHERINISE STATED

RANGE IN MILLIMETRES AND UNCERTAINTY IN MICROMETRES U

RTEFACTS,
1 and 2)

INVOLUTE GEA

Extornal

Measured Guantity Instrument or Range Expanded Remarks
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Products : AZ212! (SPLINE)-SPLINE GAUGES LIMITED

DOP-DOB Indicating Ring Type Gauges DUP-DUB Indicating Plug Type Gauges Helical Master Gears

Internal Master Gear/ Component Replica Lead And Involute Artefacts Rotalock Mandrels (Arbors) Master Gears

3 [ CHUSH ASO| HIES IBIAIT 20| HIZHLICE 78



Products : AZ212! (SPLINE)-SPLINE GAUGES LIMITED

Spline Plug Gauges Spline Ring Gauges Spur Master Gears

&

Tapered Spline Mandrels Variable Spline Indicator Plug Type Variable Spline Indicator Ring Type

% [ CHUSH ASO| HIES IBIAIT 20| HIZtLICE 79
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Products: HIOHE 2!

DIGITAL GAUGE
SPARK PLUG ROD

§

1

£38J| (BCT-Bearing Clearance Tester)

BCT (Bearing Clearance Tester)

BCT= 2R NQIQ| =B F2A THEH| RILEIX] 2510, = 0IAHIL SRSt JIZe=

BEARING CLEARANCE Instrument

> E|ASISHH, CIOIE D120 Z& QIARZE S JHSOHAHI ELIC

J|1ZEL, 618 AL TE =2S AIARINI LIE S0 S22 2

Z2HI01M FHEH-2IIEA]- DS Q=S ZERLICEL B EH TR JIISE S

95% 0l&S ARSI (ISt 2M=HE! AITEASLIC

3. S&-AZIQ JINAE SH

JIZE 24 [HHI 1AL AIZIS 2F 67% HH=EILICH2/3 24). HE 2F

NISoh= XIS3t 53 AARILICEL BESIE S Xt URE IHY 22S St SH HS

ES 0 HATDISHHE S

ZIE AEEILICH XIS3HE MM HI0IE IS, 28 (Z2IEHI014), 23 )12 S8t =5

ors
2ot

.l

0%

22 50% 018 &=

- D= ZF 201 0122 MAECZE ME-FHGIEZ, 120 &AL K| 2FAH Al 242
SOZ HIAIZ £ JUSLICHL BCT= Et=st AL EHIE HO, HAR| X &N} ME[ES &156h

ofl &THA MIZ 2= At1C|

stH=
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£38J| (BCT-Bearing Clearance Tester)

Piston Bearing Wear Patterns

Piston Cylinder Expansion Piston Cylinder Compression

Clearance
Variation
Detection

| Piston Pin Plain Bearing Section |

Crankshaft Bearings

| Connecting Rod Bearing Section |

Solution Method

Direct measurement of bearing clearance from the engine assembly is challenging
with conventional methods.
The BCT system provides an innovative approach by: Measuring air

pressure changes within the cylinder Calculating bearing clearance

based on pressure differential Providing accurate clearance readings

without disassembly

Bearing Issues Impact

Wom bearings can lead to crank wear and engine seizing

Improper clearance causes excessive heat and oil pressure problems Early

detection prevents 95% of catastrophic engine failures

BCT provides up to 0.05mm measurement precision for optimal clearance
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Accessibility

Convenience

Efficiency

Cost-
effectiveness

Reliability

Accuracy

£38J| (BCT-Bearing Clearance Tester) — &1t £3

Handled at local service centers without a separate facility.

Instruction-based operation enables consistent quality.
Sequential, task-based guidance is provided according to the service delivered.

Per-vehicle diagnosis time reduced from 70 minutes to 20 minutes; up to 3x throughput based on a 20-vehicle/day baseline.

- Early diagnostics prevent 80-90% of engine-bearing-related recalls; average loss per recall exceeds KRW 2,000,000.
- With 500 vehicles inspected per year, savings per BCT set exceed KRW 6,000,000 annually.

- Accurate clearance measurement prevents unnecessary parts replacement; for several hundred vehicles per year,
cost reduction of approximately KRW 30-50 million.
- Operator error rate approaches zero

precision improves with minimized skill dependency (repeatability 0.0 mm).
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£38J| (BCT-Bearing Clearance Tester) — EHIH sizt

9000

H Company / K Company Sales by GEN Series

Engine Recalls by Year
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Current Sales and Case Studies
BCT AI2IX= GENTHIM GEN3Z 2F6H CIst A SIZHH| M50 UYSLICE GENT2 SLH IR 2E JI2HINIM 22T HARE KA 2F 2,000MIE Tt
S=EIYELICE GEN2= 3,000ME 0142 =616101 ZHIA MHIAMIEIO| A=t SFAN| J101HSLICH X121 GEN3= SIHIEKI 2F 1,000MEE AR S5O,

Z2EA |t

o2l OE

M AIZMIEIIAM= GEN AI2IZE Sl 212 [He HIZIO| 80% 01401 HIGE! nt 220l 2HRIE|0], 212 2 RITHO| E2 RS 2|12 HIES

24 HIUE HIECE OI=-FHLICHEC| 5HRl OEMIE 26| o= SODF 2Ig S2ILICH

&XIsk=

Cll J104HSLICH
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£3JI| (BCT-Bearing Clearance Tester) — Al2I=8 &IHI0IE

ITEM GEN1 GEN2 GEN3
Measurement method Manual dial gauge Electronic gauge Bluetooth automation
Error factors Operator proficiency Temperature/pressure variation None
Operational efficiency Low Moderate High
Average measurement time 40 min 30 min 20 min
Why the BCT Series Continues to Evolve
ZJ|I GEN AlEIZ= & 01E0| S22 012/ &R S22t 21 Histo| FekE I H| i, 12 CloH QFQL XIA0| Eralist 2~ UUSLICE
» GENT2 AIZ2AD}EIE Et=6l= OLZ CIOIZ HIOIXIE HE610{ HIE 2 S4 0t F=E QUAIRMSLICE
» GEN2= FH 250t 21 X10I= = JtHKGHEIE OF= HIOIKIE EAHA! HIOIKIZ CHAIGH 8- LIPS - JisdS S AIRISLIC
» ZI8I GEN3= SEREA JIE 24 NI Z Xis=1et CIXIEIE

—oI601 S 2t
20} BCTHAWNM=EIZE
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stom [ W2 D Berst Sie
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£38J| (BCT-Bearing Clearance Tester)

TJTBCT &

Bearing Clearance Tester

Perform Engine Inspection using BCT and

Indicator

< Engine Inspe < Engine Inspection

Check BCT probe setting
method

% Connect SY, BCT devid

Preparation

Engine Inspection Order \

pro

Engine inspection begins with preparation 1 ‘I

and proceeds in the order of cylinders { H
)

’
1-8-4-2. You can click on each step to \\__,'

navigate.

1. Connect Air cable

2. Connect voltage cable (12V) =

3. Connect the air hose to the body =
(Do not connect to the spark plugrod)

4. Power switch ON

End Tutorial

< Engine Inspection

Check air hose connection
.
BCT Vals
Remeasure both AP & VC
Round AP vc
1 -0.081 0125
-0.081 0125
-0.081 0125

FEE
AlQIS @4 : 2I=Kt0] 2 Zet

& AIZFHIOIE ZHXI(EE Md JHs)

HIOIE JI= 2 K&

22 Mo IIs(HIZNME S)

TLH Mt S41THS

ORI W|IN|[—

=8 Ul JIEt

TITENG BCT APP SCREEN
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BCT - BODY

Built-in Digital Gauge

Probe Air Supply Coupler

Main Air Coupler

Power Connector

£38J| (BCT-Bearing Clearance Tester)

- 8= (EAM)

ITEM

SPECIFICATIONS

AP/VC Valve

Bluetooth version

BLE 5.0 (compatible with BLE 4.0, 4.2)

Operating Frequency 2.4GHz
Transmit Power Upto 4 dBm
Receiver Sensitivity -97 dBm
Maximum Transmission Range 60 m

Communication Protocol

UART (Serial Communication)

Operating Voltage 1.8V~ 3.6V

Operating Temperature -40°C ~ +80°C

RSt EF AARZ2 IF THS £14S1610 SHO0| ML= ST It
SEE Hallst £ QI 6HH, O 20t =9t 2 20| SAI SF&ELICE ES 2
ZE0| 225t B Bluetooth HAS Soll XIrgtS 2 AIZICE HLIEESH
MIOE 2~ USLICE
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1

Air hose Connector |

Bushing

[ Prevents damage when securing the gauge.

|

J

Cylinder screw

)

Diameter : 6mm

)

\

£3J| (BCT-Bearing Clearance Tester) — BZ (

EFXI E)
S

J

@ /‘ Digital Gauge e
‘*."
|
L /‘ Air Coupler ‘
i
\
[
{
‘ Air Connect Hole ‘ \_

‘ Clearance Measurement Head ‘

Spark Plug Rod SET

ITEM Specifications
Material SKD11
Machining tolerance +0.01
Effective Length (Adjusti‘;e5 Ec;:r:“rr:equest)
Accuracy +0.003
W 3

T

‘:%'::

—1
—

T

[ SPR-M12_L MODEL ] [ SPR-M12 MODEL ] [ SPR-M14 MODEL ] [ SPR-M12_S MODEL ]
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CIXIEAIOIN - S3 2 22| JIE

"HIOIXIR&R"(Gauge Repeatability and Reproducibility), (GRR)

*gss

B sylvac @ \

'S_Dial MINI Smart

109.5

HIOIXIR&R(Repeatability:EtE410tReproducibility: THSi&d)2 53 AARIO| =S Tt

ot= JI=RILICEL E3XL IIEEE, SB(AZNSS HIFP S8-HIERICEM 20l SHELIC

£3J| (BCT-Bearing Clearance Tester) — 2=(HI0IXI)

M A e
ARO|= =S N
ZHHS 12.5mm o 508
el ™ AC3V £ 10%
N Bluetooth® wireless
== 0.001
s mm Output Data Technology/USB/RS23
2

BE E£E 7|6 7Y M

Electrical equipment for measurement, control and

EN 61326-1:2021 laboratory use — EMC requirements

Technical documentation for the assessment of
electrical and electronic, products with respect to
the restriction of hazardous substances

EN IEC 63000:2018

gt B}
2001/95/EU General product safety
EU 2014/30/EU EMC
2011/65/EU & 2015/863/EU RoHS
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/

Bidirectional
Conversion Lever

e o\l

y

2-WAY ROTATOR

£38J| (BCT-Bearing Clearance Tester) — 2= (&t 2HIOIE)

XIE 19l 3|
AHNM EASP 0= HAHS

_I_|_

=
A BIK
A

SLIC

2 AZE HIKES 21X AIF 1243 XIS S0

B 5

O{E =tOloHOF SILICE [N St B

| oH=

IR NI =211,
JIEXt

HIXIS

—i—a

ZHIOIE = AIZl 20| E2 =M SE
S8 2RE E0|HLE 0HZSLICE OIZM A A
Ol JIEXH AT SEUIM 2UZLSHH Bt




Products: HIO{E! 2t

1

£37J| (BCT-Bearing Clearance Tester) — £Z(JIEH

Clips Terminal

-
( A Air Hose
Power Cable D2d 2C(SPR)0 2t 20| 232
OHEMOI Mt =S HESILICE SFELICE
K2 HHEIZIOIM FIRIS S SEIEE HISE- A0 25t ATHE HEoll EMS
EAHEIH SHE0I ZAELICE ANIst] 222 =2ILICE
. ) L

[ One Touch Connecter ]

3PIN CONNECTER ]

POWER CABLE AIR TEST HOSE
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£38J| (BCT-Bearing Clearance Tester) — ME 2 AlSH

Pre-Measurement Initialization Procedure Measurment Procedure

TDC (Top Dead Center) Alignment Procedure

1. Insertthe probe into the spark plug hole.
% Do not connect the air hose to the
probe at this stage.

' 2. Attach the rotator to the crankshaft and slowly
Remove spark plug and rotate clockwise until the piston reaches
related components.

its highest point (TDC).

1 2

Post-TDC Setup and Measurement Steps

" comowern

1. Aftercompleting the TDC setting, connect the
air hose to the probe rod.

2. Setthe AP/VC switch on the probe body tothe
“AP" position.

¥ ' Probe Device Setup Procedure
Connect the air cable.
2. Connectthe 12V power cable.

3. Connectthe air hose (do not connect the probe at this 3. Resetthe gauge to “0”", then wait for 5

stage). seconds.
Turn ON the main power switch. 4. Switchthe AP/VC selector to the “VC"
5. Checkthat the Air Pressure Regulator (AP) is position on the probe body.

within 0.10-0.11 MPa.
6. Checkthatthe Vacuum Regulator (VC) is within the
range of 73-83 kPa.

Wait for 5 seconds after switching.
5. Checkand record the VC measurement result.
6. Repeatsteps1to5 foratotal of 3
measurement cycles. Record the result only
if the same value is obtained across all 3 cycles.
7. Performthe test accordingto the engine
firing order: 1-3-4-2.
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BCT PAPER

(Bearing Clearance Instrument)

Warranty Terms and Conditions
We hereby provide the following warranty for this product:

1.

This product has been manufactured under strict quality control and inspection
processes.

If a malfunction occurs during normal use by the customer, the product will be
repaired free of charge within the warranty period.

Even within the warranty period, repairs may be subject to service charges if the
issue falls under the conditions specified in the paid service policy.

Please present this warranty certificate when requesting repair service.

This warranty certificate will not be reissued under any circumstances. Please keep

it in a safe place.

PRODUCT NAME BEARING CLEARANCE Instrument WARRANTY PERIOD
MODEL BCT GEN3 6 MONTHS
SERIAL NO. } (from the date of purchase)
DATE OF PURCHASE 00/ 00 /2000 00 /00 / 2000
COMPANY / TITENG .CORP 108ho 199, Techno 2-ro, Yuseong-gu, Daejeon,
HEAD OFFICE ADDRESS Republic of Korea
MANAGER NAME JICHAN KIM PHONE (+82)010-3942-0318

TITENG.CORP

Head Office: 108ho, 199, Techno 2-ro, Yuseong-gu, Daejeon, Republic of Korea

Factory: 52-4, Sangseo-dong 1-ga, Daedeok-gu, Daejeon, Republic of Korea

53871 (BCT-Bearing Clearance Tester) - 23 A X J&M

Inspection Report

DATE : 2024. 09. 05.

Provider

& TITENG

Orderor

HYUNDAI / KIA

Product Name

Bearing Clearance Instrument

Applied Model

Vehicle Engine

Quantity

1SET

Product Classfication

Final Decision

NEW REPAIR PASS Disqualified
Inspec Inspection Result Inspection Result
Num tion Res
ber Catego Standard & SPEC t
ry 1 2 3 1 2 3
1 External Degree Fhange & Good Good Good PASS
Cosmetic defects
Heat
2 Treatment Powder coating OK oK OK PASS
Hardness
3 Power Plug Short-circuit Good Good Good PASS
abnormalities
4 Air hose Air leak present Good Good Good PASS
Clearance
5 Gauge 1.5kg*0.5 0 0 0 PASS
Pressure
6 Crank Pinch Operating Good Good Good PASS
Rotator Range
7 loylinder No.1| 0.11mm#0.01 Correspo Corresp Corresp PASS
nd ond ond
8 [cylinderNo.2) 0.11mm:0.01 Correspo Corresp Corresp PASS
nd ond ond
9 [cylinderNo.3| 0.11mm:0.01 Correspo Corresp Corresp PASS
nd ond ond
. Correspo Corresp Corresp
10 [Cylinder No.4| 0.11mm=0.01 PASS
nd ond ond
BCT NUMBERING BCTH1-XXXX
@ TTEN.G
= El = 5 = el = s
g E el el ] £ ol bl
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Products : BI=4| (Semiconductor)

(®EIRIOIEIOIYXI= Practical Components?| SI2ETH!L ICH.
12 Sr=3i0| HIHIMIES MISELICE

|_I
— Practical

components

Practical Components®= Dummy Componentl| =HIE SSIMIRLICE Practical2 Amkor Technology®£ J[H &2 Dummies?| S& CH2IARILICE EESt Practical

Components®= WALTS Co. LTD.2| 2|5t 510IHIZ MIS22l S& CH2IA0I0{ S01 AIZ HEtHIAE X1 OF Y0IH(TEG) CHOI/HIAE FIEE MISELICE
Practical Components® HOI= 8t IR E0| CIE MERQI SMD MIZEZHCl 4 A E HHIESILICE

Practical Components®= & MHXQI RE HIERIZR JIE 21| %= IHFIX RE2| M1E BR6td ASLICE Practical2 SMT 2 Through hole 34 @AE H5 HHESILICE

Dummy SMT 24 4= 291 Rohs/WEEE Z2t MIgE Zats10{ 21J| Q= 2 IC OIMI TIXI THFIXI(EIAE CHOl) 2 MISEILICE

Amkor Technology® TH3IX| 2 TH3IXI(PoP) & A EE(TMV®), BGA, TSSOP, QFP, TSOP, CSP, £&! &, LQFP, Melf, QFP, PBGA, SSOP, EH EZt X{gtJ|(SMR), 2HIAM, B8 &4t
ZHIM X HIOIKI MIQ! FEE (HEES A2 £~ USLICH

Practical Components®=LIE Z0IM= A2 £ gl= ZIFE OOl 7 24 INFIKIE HECE EILICEL Amkor Technology® CSPNL.4mm Pitch & .4mm Pitch e WLP Dummy

I0IHE S=etLIC
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Assembled Boards

EPRACTICAL as
COMPONENTS ~ .

B

COMPONENTS

LU

L

PCB368 8mm

PCBOO7 Rev A

o {23 Practical

PCBO15RevC

oo
oo
oo
oo
oo

HT

PCBO15 Rev-B

PCB250

KHAIst 20J= HIY =2 MotE Soll 2L AIT1 HIZHLICH
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Cipc

Validation Services

QPL QML

Operationa;  proguct Desidn
ertlfication CertifiCation

Standards

IPC & Al

About IPC Validation Services

IPC is known for our world-class standards and training programs for the electronics
manufacturing industry—now we're taking it to the next level by certifying companies at the
product and enterprise level. IPC Validation Services (VS) comprises two new supplier
qualification programs: the Qualified Products List (QPL) and the Qualified Manufacturers
List (QML).

Through these programs, IPC Validation Services has expanded the value, quality and risk
mitigation that you already experience as you meet IPC standards and invest in operators
and product design certification.

For OEMSs, IPC Validation Services provides the opportunity to identify EMS providers and
industry suppliers from a centralized network of trusted resources when evaluating existing
and potential business partners.

For EMS providers and industry suppliers, IPC Validation Services provides the opportunity to
become part of a network of trusted sources that industry will look to first and foremost
when evaluating existing and potential business partners.

Taking Certification to the Enterprise and Product Level
Randy Cherry, IPC director of Validation Services, provides an overview of IPC's Validation
Services program, significant accomplishments in 2014 and future program developments.
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