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MATERIAL PROPERTIES OF TITANIUM ALLOY ANNEALED

ASTM GRADE 2, UNS R50400, CP TITANIUM, C.P. TITANIUM ALLOY

Chemical Composition (max) % C 0.10%, H 0.015%, Fe 0.30%, N 0.03%, Other 0.3%, O 0.25%, Ti
99.2%
Physical Properties Metric English Remark
Density 4.51 g/cc 0.163 Ib/in3

Mechanical Properties

Hardness, Brinell 200 200
Hardness, Rockwell B 98 98
Tensile Strength 193 MPa 28000 PSI
Ultimate Strength 430 MPa 62400 PSI
Yield Strength 340 MPa 49300 PSI
Elongation at break 28% 28%
Rupture strength >=138 MPa >=20000PS!
Modulus of elasticity 102 GPa 14800 KSI
Modulus of rigidity 38.6 GPa 5600 KSI
Compressive yield strength 340 MPa 49300 psi
Compressive modulus 110 GPa 16000 ksi
Notfched tensile strength 720 MPa 104000 psi Kt=3.0
Ultimate bearing strength 930 MPa 135000 psi e/D=2
Bearing yield strength 660 MPa 95700 psi e/D=2
Poissons ratio 0.34 0.34
Fatigue strength 240 MPa 34800 psi Kt=2.7
280 MPa 40600 psi unnotched
Shear modulus 38.0 GPa 5510 KSI
Shear strength 380 MPa 55100 psi
Charpy impact 65.0J 47.9 ft-Ib V-notch

Melting point <=1665 C <=3029 F
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4L 4 %5 (MATERIAL INTRODUCTION ) -

ASTM GRADE 3, UNS R50550, CP TITANIUM, C.P. TITANIUM ALLOY

Chemical Composition (max) % C 0.10%, H0.015%, Fe 0.30%, N 0.05%, Other 0.3%, O 0.35%, Ti
99.1%
Physical Properties Metric English Remark
Density 4.50 g/cc 0.163 1b/in3

Mechanical Properties

Hardness, Brinell 225 225
Hardness, Rockwell C 26 26
Hardness, Vickers 280 280
Tensile Strength 234 MPa 33900 PSI
Ultimate Strength 520 MPa 75400 PSI
Yield Strength 450 MPa 65300 PSI
Elongation at break 25% 25%
Creep strength 103 MPa 14900 psi Strain 3%
Rupture strength >=172 MPa >=24900PS!
Modulus of elasticity 104 GPa 15100 KSI In tension
Modulus of rigidity 38.6 GPa 5600 KSI
Compressive modulus 114 GPa 16500 ksi
Notched tensile strength 790 MPa 115000 psi Kt=3.0
Ultimate bearing strength 920 MPa 133000 psi
Bearing yield strength 650 MPa 94300 psi
Poissons ratio 0.34 0.34
Fatigue strength 250 MPa 36300 psi Kt=2.7
340 MPa 49300 psi unnotched
Shear modulus 39.0 GPa 5660 KSI
SHEAR STRENGTH 380 MPa 55100 psi
Charpy impact 27.0J 19.9 ft-Ib V-notch

25t 2.5t

Bend radius, min
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- ## A4 % (MATERIAL INTRODUCTION ) -

ASTM GRADE 5 TITANIUM, UNS R56400, UNS R56401, Ti-6-4 TITANIUM, Ti 6Al-4V TITANIUM

Chemical Composition (max) % AL 5.5~ 6.75%, C 0.08%, H0.015%, Fe 0.40%, N 0.03%, Other each
0.05%, Other total 0.3%, O 0.20%, Ti 87.725~91%, V 3.5~ 4.5%

Physical Properties Metric English Remark

Density 4.43 g/cc 0.160 Ib/in3

Mechanical Properties

Hardness, Brinell 334 334
Hardness, Rockwell C 36 36
Hardness, Vickers 349 349
Ultimate Strength 900MPa 131000 PSI
Yield Strength 830 MPa 120000 PSI
Elongation at break 10% 10%
Reduction at area 33% 33%
Modulus of elasticity 114 GPa 16500 KSI
Compressive yield strength 860 MPa 125000 PSI
Poissons ratio 0.33 0.33
Fatigue strength 510 MPa 74000 psi Smooth
Shear modulus 44.0 GPa 6380 Ksi

Thermal properties

Thermal conductivity 6.70 W/m-K 46.5 BTU-in/ hr-ft2-F
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- #3# A % (MATERIAL INTRODUCTION ) -

MATERIAL PROPERTIES OF STAINLESS ALLOY

A286, IRON-BASE SUPERALLOY, UNS $66286
General description A286 is an iron-base superalloy, austenitic stainless steel designed

for use at temperatures up to 1300F (704C), high tensile strength,
excellent creep and good corrosion resistance.

Chemical Composition (max) % C 0.08%, Mn 0.35%, Si 0.3%, Ni 24~ 27%, Cr 13.5~16.0%, Mo 1.0~
1.5%, V 0.1~ 0.5%, Ti 1.9~ 2.35%, Al 0.35%, B 0.003~ 0.01%, Fe bal.
Physical Properties Metric English Remark
Density 7.916 g/cm3 0.286 Ib/in3

Mechanical Properties

Hardness, Rockwell C 34 34
Ultimate Strength 1179 MPa 171 KSI
Yield Strength 772 MPa 112 KSI
Elongation at break 25% 25%
Reduction at area 46% 46%
Modulus of elasticity 201 GPa 29100 KSI
Compressive yield strength 860 MPa 125000 PSI
Poissons ratio 0.306 0.306

Melting range 1371- 1427 C 2500- 2600 F
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% & /3@ (SURFACE TREATMENT )
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- 1 ¥4 % (STANDARD PARTS ) -

m&: AAAE B e R4

Hexagonal socket head cap bolts.

@ J + hotforging made.
|
o EEBEE: M4, M5, M6, M7, M8, M10,
M12, M14...

RYRE: AAAN, BHE B5RE
10~ 100mm, ESEHE.

. EERME:
GRADE 8.8, 10.9, 12.9
s Ti2: SIS
FEEE: RRESEE.
£E37%8: DIN 912,1SO 4762

/ « mE: AETE BHE REEB4% \
+ Hexalobular socket head cap bolts.

///\ [ «  hot forging made. (6 lobes)
Q) ﬁ §>> - EEIBIE: M4, M5, M6, M7, M8, M10,
kS M12, M14..

o RYEE: AT BAW, B28E

EmMHL

GRADE 88,109, 12.9
BUE T2 BRIERLT
TEBAG: KREFEE.
2%5R4: DIN 912,150 4762

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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(STANDARD PARTS )

mE: AAAE EfE eS8 4%
Hexagonal socket tapper head bolts.
hot forging made.

EERE: M4, M5, M6, M7, M8, M10,
M12, M14...

RIRE: ARAN, 1E BERE
10~ 100mm, &= 8,

Emi
GRADE 8.8,10.9, 129

BET R MBS AT
REBAE: KREPEE
2£E3R7#: DIN 912, 1SO 4762

m: AETE E#E e84 \
Hexalobular socket tapper head bolts.
hot forging made. (6 lobes)

EEFRE M4, M5, M6, M7, M8, M10,
M12, M14...

RYRE: KiE]

100mm, #ERE
Emiil
GRADE 8.8, 10.9, 129
BUE TR ARSI
FHEE KBEPEE
£%E35%8: DIN 912,1S0 4762

J/?, 1158, 25 RE 10~

;(W R

/

FEFHERAIRAS

TTF TECHNOLOGY CO., LTD
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- 1 ¥4 % (STANDARD PARTS ) -

- mB:ANAE BHE RSEBH4
» Hexagonal socket low head cap bolts.

» hot forging made.

@ J - EERIE M5, M6, M7, M8, M10
RYRE: AANAR 15 #ERE
10~ 100mm, #EZ =L,

- EmMEL
GRADE 8.8, 10.9
- BUSTRE: BMREMTY
- KRHEEE: KRBEFEE.
- 2E3RE: DIN 7984, ISO 14580

K « mE: NETE BEE REEB4% \
» Hexalobular socket low head cap bolts.

/ » hot forging made. (6 lobes)
@ } o EERE M5, M6, M7, M8, M10
- RIYERE: W’f’é?Eu/?, 58, F5RE 10~

100mm, EEE st
. BRI
GRADE 8.8,10.9
. EETRE RRERT
. REHE KRESEE
. 2%39%; DIN 7984, ISO 14580

N J

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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- 1 ¥4 % (STANDARD PARTS ) -

m&: AAA [5E (FE) e B4
» Hexagonal socket countersunk head cap
bolts.
/\ L \ « hot forging made.
@/ B ) . EEGRIE M5, M6, M8,

Ry RE: WAAN, (88 (F5E i), RERE
15~ 100mm, #RE8IE.

BN
GRADE 8.8, 10.9
s TR BB
FEEE: KEESEE.
« 2%E73&: DIN 7991

/ . @& fuigTs T8 (Fi) st S84 \
+ Hexalobular socket countersunk head cap
bolts.
@ J + hot forging made. (6 lobes)
o KB M5, M6, M8,

R EE: RiB1ER, 58 (g, 08E), RS RE
15~ 100mm, #ESZEL.

B

GRADE 8.8, 10.9
TR SRS
REAS: (KRESEE.
2%&7R%: DIN 7991

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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o

« mB: WA /R (REF) RERB4

Hexagonal socket button head bolts.

EERIE: M5, M6, M8,

RYRE: RABNR, /J\ﬂﬁﬂﬁ (REB), BERE
10~ 100mm, }%x:r

EmMr
GRADE 8.8, 10.9

o RETE BREMT
REBAE: KREFIEE
2R &: DIN 9427,1S0O 7380-1

} + hot forging made.

Tel: +886-7-740-8992 http://www.ttf- tech.com.tw/

- 1 ¥4 % (STANDARD PARTS )

- m&: AETE /DR (REE) SRSB4 \
« Hexalobular socket button head bolts.

« hot forging made. (6 lobes)

I - EEGRE M5, M6, M8,

- RIYRE: ABIENR /J\nhﬁE(REE),TE%EJE
10~ 100mm, ﬁ%;% 2E.

« Emh
GRADE 8.8, 10.9

o RIETRE: BMREMT
- REHBE: KBEFEE
- 2%E3RE: DIN 9427,1S0O 7380-1

/

FEFHERAIRAS

TTF TECHNOLOGY CO., LTD
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- 1 ¥4 % (STANDARD PARTS ) -

z"g%: AR /NREEAR REZHE) KEER

« Hexagonal socket button flange head bolts.

o= « hot forging made.

o
'/ @ ) . EBURE: M5, M6, M8,
\%J T RYEE: AR W RE), REEE

10~ 100mm, ESE
. EmMih
GRADE 8.8,10.9
o BUETRE BMBEMT
- REBEE RKBEPIEE.
- 2%E3[%: 1SO 7380-2

4

/ . 2";%: ARTE /NRERAR (REEAH) ﬁﬁﬁh

» Hexalobular socket button flange head

|
« hot forging made. (6 lobes)

« EEIRE M5, M6, M8,

« RYRE: RIBTER, /2R (RE), RERE
10~ 100mm, E#REHE.

. EEME:
GRADE 8.8,10.9

. BBETRR: BMBEATY

. REEE KRESET.

\ . 2388 1SO 7380-2 /

FEFERARAE

TTF TECHNOLOGY CO., LTD.

©
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- 1 ¥4 % (STANDARD PARTS ) -

m: AAA BIE NS84
« Hexagonal socket pan head bolts.

/ /—W‘ +  hot forging made.
\ U =) | A EFRIE: M5, M6, M8,
L X - RIYRE: AAANR, 8B B5RE 10~

100mm, et
. B

GRADE 8.8,10.9
. EETRE BRERT
. REHE KRESEE
. 2E3RE: 150 14583

K « mE: AETE Bl RS B4 \
» Hexalobular socket pan head bolts.
/ " + hot forging made. (6 lobes)

\@ B | . EmuEE M5, M6, M8,

- RIYRE: ABIEN, B8R F5RE 10~

100mm, =28
. BRI

GRADE 8.8,10.9
. EETRE RRERT
. REHE KRESEE
. 2E3RE: 150 14583

N J

FEFERARAE

TTF TECHNOLOGY CO., LTD.

~—J
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- 1 ¥4 % (STANDARD PARTS ) -

mE: SMNATE RET B4
Hexagonal head bolts.

V/\ i - + hot forging made.

\/1 . FEIRHE M6, M7, M8, M10, M12

RYRE: & F5KRE 10~ 100mm, ##

2EHIL.
Emihh

GRADE 8.8,10.9, 12.9
FET 2 MRS
RERS: KREFEE.
2ER&: DIN 931

K o mEIVNAR/IVER KEEE4 \

« Hexagonal head small flanged bolts.

/f\ i< .+ hotforging made.
k @ = - EERIE M6, M7, M8, M10.
W . RERE: SR A, S ERE 10~

100mm, EZEHE.

EmRk:

GRADE 8.8, 10.9, 12.9

BUET 2 BBIERTY

RHEE KBEFIEE.

£277%6: 1SO 4162, DIN EN 1662

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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-3+ (NUTS ) -

mB&: NEIRIE RSB
Hexagonal nuts.
hot forging made.
S M5, M6, M7, M8, M10, M12, M14.
R RE: NAIRIE #2EHE.
EmMish
GRADE 8.8, 10.9, 12.9
SHE TR BMBIERTY
FHEE: KBEFEE.
2574 DIN 934

s :
©H:

N

mA: ANAEE NS RE
Hexagonal flange nuts.
hot forging made.
EERE M6, M7, M8, M10, M12.
R RE: NEERIZE #2ERIE.
Emiik:

GRADE 8.8,10.9, 12.9
SUETRE: BMBRERTY
RHRE: KBEFEE.
237745 REF. DIN 6923

~

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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- 7@ %% it (AUTO PARTS ) -

o mB: SMNAER KR RS SRERA

Wheel bolt lug, standard head radius seat
titanium bolts.

+ hot forging made.
EERE M12, M14
R RE: SMAAIE, KR, R85 RE 20~

100mm, EZEHL.
Emiih
GRADE 8.8, 10.9
BIET e BRERTY
- REBEES: KBEFEE
2E3R%: Ref. TTF SPEC

/ o mBNAEE BEEN RSEHER4G \
«  Wheel bolt lug, standard head tapper seat

titanium bolts.

hot forging made.

) | AERE M12, M14
sy . o RIRE: N EIE #HEES 25RE 20~

100mm, EZE 8L,
EmiR

GRADE 8.8,10.9
SUE TR BBE MY
FHHER: KBEFIEE.
£E 7488 REF. TTF SPEC.

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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- 7@ %% it (AUTO PARTS ) -

« mB:SMI2EEE RAZERER S S SR E R4

External 12 points wheel bolt lug, radius seat
head titanium bolts.

& + hot forging made.

o EEMRE M12, M14

- RTEE: SN12M58 KSR ES, 25 RE 20~
100mm, EZEHE.
Emiik:

GRADE 8.8, 10.9

SUSTRE: BMRERTY

. RHERE: KBEFEE.
£ E %6 REF. TTF SPEC.

K « mB:HN2ATE HHEA RS SRE RS \
+ External 12 points wheel bolt lug, tapper

seat head titanium bolts.

/N - ] [ hot forging made.
( <(/\N> )
\ &_41/ —_— EEIRE M12, M14
N - - RYRE: SM2E508 # S, B8 RE 20~
100mm, #EZERIE.
Emi
GRADE 8.8, 10.9

ST IR BREMTY
THERE: KREFEE.
2% 7R%6: REF. TTF SPEC.

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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- 7@ %% it (AUTO PARTS ) -

« mBIANE REEHERIE

» Wheel nut, standard head tapper seat.
hot forging made.

o EEHRS M12, M14.
RYRE: SMNNAEERIE BEE 20~ 60mm, #2
=8

/\\\>\
\

(e
\

[

Embih
GRADE 8.8, 10.9
BUE T2 BRIERLTE
REBRE: RKREFEE.
« 258 Ref. TTF SPEC.

. BEM2A KA SHRERE \
« Wheel nut, 12 point head tapper seat.
;2 «  hot forging made.
| | . EESRMEM12,M14
i - RIEE: SN2E121E, BREE 20~ 60mm,
‘ BEREHE.

Emi

GRADE 8.8, 10.9

o BUETIR: BMRIEMT

FHHEHEE: KBREFEE.

£E %0 REF. TTF SPEC.

N J

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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w33+ # (SPECIAL PARTS )

« mB:N2A EMEHEE RESEH
External 12 point flange head bolts.

/ ,“ \ =] | T + hot forging made.

T2 f;( - FEBYURIE M5, M6, M7, M8, M10, M12, M14
—— ‘ R EE: SMN2REARE 285K 10~
100mm, B EEL.

B
GRADE 8.8, 10.9
SNET R MRS
HEHE: RBESEE
. ZER: Ref. DIN 65438

hot forging made. (6 lobes)
) [ é’” . EEIRE M6, M7, M8,
= ‘ - RIYRE: 9M§?E /iﬁﬁﬁﬁ FERE 10~

100mm, IEZZEY

Emial
GRADE 8.8, 10.9

o BETRE: BBEMT
REBEE KRBREFEE
£ #R&6: REF. DIN 34800

/ o mA: SNNEMBTEHE VAR e 1B \
« External 6 lobes small flange head bolts.

FEFHERAIRAS

TTF TECHNOLOGY CO., LTD
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# (SPECIAL PARTS ) -

« mB: WA KEH (KRHE) KEEEH
— « Hexagonal socket big button head bolts.

////—\\\\ A + hot forging made.
[ (@) ] . BN M5, M6, M7, M8,
N A X . RYEE: AR, AR (ARE), RS EE

— 10~ 100mm, 2 & B L. AL,
- BRI
GRADE 8.8, 10.9
TR RREml
FEBE: KRESHE.
« 2E5RE0: Ref. DIN 9427,1SO 7380-1

/ « m&: BT KEEE (KRE) KIS B4 \
M + Hexalobular socket big button head bolts.
+ hot forging made. (6 lobes)
1
| .

EERE: M5, M6, M7, M8,

\\/ . RTERE NISTER, A% (ARHE), B5E
7 10~ 100mm, EEE (L. MABELR.
BRI

GRADE 838, 10.9

ST MRERT

REBAG: RKREFIEE.

£%E3R%6: REF. DIN 9427,1SO 7380-1

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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# (SPECIAL PARTS )

« WA SMVNESTEHE B E RESRE A

6 lobes head wheel bolt lug, tapper seat
titanium bolts.

. + hot forging made.
NS T e EmEE M2 M4

RIRE: SMNEAGIEHE, MG, 25RE
20~ 100mm, EZ =8 (L,

Emi i
GRADE 8.8, 10.9
ST BIREMTY
- REBE KBEFEE
2E5R%: Ref. TTF SPEC

/ « B SMNEBTEE R ﬁt“%!ﬁ!%

+ 6 lobes head wheel bolt lug, radius seat
. : titanium bolts.

: | hot forging made.
‘ ‘ . EERE: M12, M14

S T\ 1 - RYEESRSIEE RUEN, 28RS
20~ 100mm, BESE ﬂ:

Emii
GRADE 8.8, 10.9

BT RS
RHERE: KREFEE

\ - ZEJRE: Ref. TTF SPEC /

FEFHERAIRAS

TTF TECHNOLOGY CO., LTD
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# (SPECIAL PARTS ) -

- mBE: MAK EHRKE RE€B4%
Square head bolts.

hot forging made.
J . EBURE M6, M8,
RY&RE: B WAE, 25 RE 10~

100mm, EEE L.
- BRI
GRADE 8.8, 10.9
TR RREml
FEBE: KRESHE.
« 2E§RE: Ref. ASME B18.2.3.10M

K . B8 SN2f AHEE A RIIE \

« 12 point flange nuts.

+ hot forging made. (double hex)
@ o KB M5, M6, M7, M8, M10, M12,
M14
« RYRE: N2EEREEE, BE2ERE.
Emitkh
GRADE 8.8, 10.9
ST 2 MRS
FHEE KBEFIEE.
£EI7&0: REF. TTF SPEC.

FEFERARAE

TTF TECHNOLOGY CO., LTD.
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TTF Technology Co., Ltd.

{( About us)

TTF: Taiwan Titanium Fastener , Taiwan professional manufacturer of titanium fasteners.

With mold design, simulation, manufacturing process (10~ 400 Tons forging capacity) and quality
verification of the complete engineering capabilities. Since founding the company, focusing on the
core principles of teamwork and technology, we are also concerned with environmental protection and
social welfare, very hard to develop new products, and in the provision of good quality and
professional attitude, to give customers the best products and services, the pursuit of business
continuity and growth regarded as our philosophy.

{ Application )

© Bicycles, motorcycles and rail vehicles, auto vehicles, aircraft, vessels, and parts.

© Industrial fastening, chemical structure pipes connection, sports equipment, defense equipment -

{ Technologies )

©lntegration of computer simulation, CAM machining, CAD die design, forging and heat treatment,
such as engineering technologies, totally finished titanium alloy fasteners.

©Characteristics of titanium alloys: light weight, high strength, great corrosion resistance, high bio-
compatibility.

©Our products include bicycle and motorcycle with titanium fasteners, auto parts, titanium
components, bolt and nut, titanium and titanium alloy products, and so on.

( Contact us)

+886 7-7408992
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