The Physical Properties of Titanium
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EST Commonly Used Titanium and Titanium Alloy Raw Materials Tensile Requirements
Sources: GB/T 2965-2007(TA1-TC11) , ASME-SB-265-2013(GR1-GRS)

1 GB/T 2965-2007(TAL-TC11),ASME-SB-265-2013(GR1-GR5)

ERNFIEE =

B2} Tensile Requiements at Room Temperature =
Grade | yuyvomm R apa (ks MEIELBBREMBR RoAPa(KSD) . TALTCL | WEIKE A% | BREWRESE 2% EE3
Tensile Strength min. MPa (KSI) |  Yeld Swength 0.2 %Offset min MPa(KSI) GR1-GRS | Elogaion. min % | Section Shirinkage. % Notes
TAl 240 (35) 140 (20) 24 30 -
TA2 400 (58) 275 (40) 20 30 =
TA3 500 (73) 380 (55) 18 30 -
TA9 370 (54) 250 (36) 20 25
TAIO 480 (70) 345 (50) 18 25 -
82 <980 (143) 820 (120) 18 40 FAMEEE
- 1370 (200> 1100 (160) 7 10 BRI BE
TC4 895 (130> 825 (120) 10 25 -
TC4ELI 830 (120) 760 (110) 10 15 -
TCI1 1030 (150) 900 (130) 10 30 —
GR1 241 (35) 138 (20) 24 30
2 5 (5 275 2
C ) R
= (65) 380 (55) 18 30 Annedling
GR4 552 (80) 483 (70) 15 25
GRS 896 (130) 828 (120) 10 25
BRNFME =
e RIEE/C Tensile Requiements at High Tempuratu;;:kji,g -
I MPa
Grad: T ture/C g =
rade empurature. ﬁ’u?ilg R”/MPa Creep Rupture Steength, MPa
Tensile Strength, min, MPa
Tro0n O3 =
TC4 400 620 570 — -
TC11 500 585 — 640 -
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The Chemical Composition of Titanium

KRR EELHERS

HHRBRRAEHRIRS SHFESE $IBFIR: GB/T 3620.1-2007(TA1-TC11). ASME-SB-265-2013(GR1-GR5)
ES T Commonly Used Titanium and Titanium Alloy Raw Materials Chemical Requirements
Sources: GB/T 3620.1-2007(TA1-TC11), ASME-SB-265-2013(GR1-GRS5)
FETE (%) RETTR < (%)
Elements Range, % Elenents Max, %

res BYFES I

Grade Chemical Composition . . Other
Ti Al Pd Mo Ni v Cr Fe Nb Si g Fe | C | N H (o) TS
i Each |Total
TAl | Idv4%t Unalloyed Titanium |5/ Remains| = = = = - = = = — 1020 {0.08 [0.03 |0.0150 [0.18 | 0.10 | 0.40
TA2 | Tdv4%k Unalloyed Titanium |58 Remains| — — — = = = — — — 030 [0.08 [0.03 [0.0150 |0.25 | 0.10 | 0.40
TA3 | Tdef%t Unalloyed Titanium |58 Remains| = = = = x = = — 030 |0.08 |0.05 [0.0150 |0.35 | 0.10 | 0.40
TA9 Ti-0.2Pd RBRemains|  — |0.12:0.25] = == = = = = — 1030 [0.08 [0.03 [0.0150 [0.25 | 0.10 | 0.40
TAI0 Ti-0.3Mo-0.8Ni R Remains| — | 02040609 _— = e — - — 030 [0.08 [0.03 [0.0150 [0.25 | 0.10 | 0.40
TAI8 Ti-3Al-2.5V R Remains | 2.0-3.5 : 153.0] - 0.25 0.08 |0.05 [0.0150 [0.12 | 0.10 | 0.30
TB2 Ti-5Mo-5V-8Cr-3Al 2B Remains| 2535 | _— | 4757 | — [4757[7585| — = = — |030[0.05 [0.04 [ 00150 [0.15 | 0.10 | 0.40
TB3 Ti-3.5Al-10Mo-8V-1Fe £ Remains — |9smo| — [758s5| — [0812 — = — | — |0.05 [0.04{0.0150 |0.15 | 0.10 | 0.40
TB6 Ti-10V-2Fe-3Al AR Remains - = — |90-110] — [1622] — - — | — ]0.05[0.05 [0.0125|0.13 | 0.10 | 0.30
TBS Ti-15Mo-3A1-2.7Nb-0.25Si | /R Remains 14.0-16.0 2.4-3.2(0.15-0.25 0.40 0.05 |0.05 [0.0150 0.17 | 0.10 | 0.40
TC4 Ti-6Al-4V R Remains [5.5-6. — = — |354s| — e - - — 030 [0.08 [0.05 [0.0150 [0.20 | 0.10 | 0.40
TC4ELI Ti-6Al-4VELI R Remains | 5.5 = = — |354s = - = 025 |0.08 |0.03 [0.0120 0.13 | 0.10 | 0.30
TCI1 | Ti-6.5A1-3.5M0-1.52r 0.3Si | &% Remains | 5. == [l2.8-38 f =— = = = — |02-0.35{0.8-2.0 025 [0.08 [0.05 [0.0120 [0.15 | 0.10 | 0.40
GRI1 | T&k Unalloyed Titanium | £ Remains 0.20 0.08 |0.03 {0.0150 0.18 | 0.10 | 0.40
GR2 | TAl&%k Unalloyed Titanium | &% Remains| = == = == = = = = — 1030 [0.08 [0.03 [0.0150 |0.25 | 0.10 | 0.40
GR3 | Tk#Esk Unalloyed Titanium | Remains| - . — . - —_ — —_ — 1030 [0.08 [0.05 [0.0150 [0.35 | 0.10 | 0.40
GR4 | LAtk Unalloyed Titanium |28 Remains| — — = — — — — |0.50 [0.08 [0.05 |0.0150 [0.40 | 0.10 | 0.40
GRS Ti-6Al-4V RB Remains [5.56.75| = — |3s4s| — = = E —0.40 {0.08 |0.05 |0.0150 [0.20 | 0.10 | 0.40

E-mail: sales@bjdsti.com

EST commonly use rawmaterial with GR1-GR5. The raw material use the

mostofallis Ti-6A1-4V (Grade 5).
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How To Mark bolts in British
Measurement 4 (Z47) 4D
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UNC: #2F #7

UNF: 485 Z51

UNEF: B4 F &5

UNS: 155928 & 5

- REIFHRic =B

@ﬁ/ﬁGRSM ELHIVER IR LI 73/87, KEN1-1/2" M F /N A KB#IFIEN :3/8”-16UNC X
1-1/27

NAEAE, GRSE AGRSEK MEHI1ERB SN 13 /8 U SF /N AR B 47124 :3/8”-16UNC 7%
A2, GRS

Definition of Standard Code (British Measurement)

Fasteners should be labeled as following requirements:
Nominal Diameter; Numbers of Thread perInch; Thread Type Code X Nominal Length;
Performance Grade; Product Name, Raw Material Grade

Definition of Thread Type

UN:Aflatroot contouris specified, butitis necessary to provide for some threading tool crest wear,
hence arounded root contour cleared beyond the 0.25p flat width of the basic profile is optional.
UNR:Inorderto reduce the rate of threading tool crest wear and to improve fatigue strength of
aflatroot thread, the design profile of the UNR thread has a non-revering continuous curved root
tangent to the thread flanks at a depth of 0.625H.

UNC: Coarse-Thread Series.

UNF: Fine-Thread Series.

UNEF: Extra-Fine-Thread Series.

UNS: Selected Combinations and other threads of special diameters, pitches, and lengths of
engagement.

Examples:
Hexagon coarse-thread bolts with 16 threads perinch, nominaldiameter D=3/8"", nominal length
L=1-1/2"" , made by GR5 type of raw material should be labeled as: 3/8”-16UNC X 1-1/2” Hexagon

Bolt, GR5

Hexagon coarse-thread nuts with 16 threads perinch,nominal diameter D=3/8"",
madeWEbaWW%St/bOLtSaGOﬁBterial should be labeled as:3/8”-16UNC Hexagon Nut, GR5

E-mail: sales@bjdsti.com

How To Mark Bolts in Metric
Measurement AHIRFIE T 5% (GB 1237-88)

- REHEERIiCHER A

ZE 2 REF A5 RS- £ E LG X REfF H A S E X AMK
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- REHF RIS TH

BRETHIME d=M 12, AFFEEL=80mm. M BEZF R 4.8k RE AL ALN A KR
1.

STEFRIC 984 GB/T5782-2000-M12 X 80-4.8-A-0

B{LARiC : 9842 GB/T5782M12 X80

BAFNE d=M12. MEEF R NI0R. REA L. ARIE NABE:
STEMNC BB GB/T6170-2000-M12-10-A-0
BLAric 88 GB/T6170M12

Definition of Fastener Code (Metric Measurement)

Fasteners should be labeled as following requirements:

Product Name; Standard Code; NominalDiameter X Other Thread specification X
Nominal Length; Type; Performance Grade/Raw Material Grade/Hardness Grade;
Product Grade; Wrench Form; Surface Treatment

Examples:

Grade A hexagon bolts with nominaldiameter D=M12, Nominal Length L=80mm,
surface oxide, and its performance gradeis 4.8,

should be labeled as:Hexagon Bolt GB/T5782-2000-M12 X 80-4.8-A-0

Orsimply labeled as:Hex Bolt GB/T5782 M12 X 80

Grade A hexagon nuts with nominal diameter D=M12, surface oxide, and its
performance grade is 10, should be labeled as:Hexagon Nut
GB/T6170-2000-M12-10-A-0

Orsimply labeled as:Hex Nut GB/T6170 M12

Tel.:86-917-3525660



RARENN, 28 SHOTEHETLZ, BRTNREEPEXTHROEFHE
EST manufacturing bolts, which are machining, hot heading,and cold
heading. Therefore, can be meet clients’ requirements.

Manufacturing Processes of Titanium Bolts
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REREE
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RBBECHIMERE, MAEBMEESE, R BESER . TERAT A
BEEe, B8, BIIF MR BERS, £RERS.
Cold Heading: Through cold heading machine, raw material wires become

finished products effectively. Because of high production efficiency, cold
heading is mainly used for mass production .

MBS INAT—TREERNEARYERY, TEATET B, BER
LEGREG RRES, AERB.

Hot Heading: After cutting, raw material bars are heated to Appropriate
temperature. Then put them into mould for head shaping.Hot heading is often
used to produce bolts, nuts, and some non-standard parts

M eI AN TR, B FH, $EH), REFMI A AMIAM 5.
PlonRE B, ZMo

Machining: Raw material bars become finished products through cutting,
milling, thread rolling, and other processing methods :
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DIN 931-1-1987

Hexagon Head Bolts - Strength Shank - Half Thread

A TR

30°[Yy

/ /"

/

!_h AN
- T T 7 A
1= P 1 —S=——=a ol
! ‘ N )
- ‘\\ v _J F
k] S
‘%m M1.6 M2 M2.5 M3 (M3.5) W Ms e (M7) M8 M10 M12
P b 0.35 0.4 0.45 0.5 0.6 07 0.8 1 1 1.25 15 175
L=125 9 10 1 12 13 14 16 18 20 22 26 30
b 125 <1<200 2 24 26 28 32 36
L >200 E 5 S < 2 45 49
SME 0.1 0.1 0.1 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
¢ SAE 0.25 025 0.25 0.4 0.4 0.4 05 05 05 0.6 0.6 0.6
da BAE z 26 31 36 41 47 57 68 78 9.2 1.2 137
. BAE=ATR 16 2 25 3 35 4 6 ] 7 8 10 12
ds A% B/ME 146 186 2.36 2.86 3.32 3.82 482 5.82 6.78 7.78 9.78 1.73
B [ S/ME E =
AR ' SME 24 32 41 46 5.1 5.9 6.9 8.9 9.8 116 15.6 174
dw
B  S/ME = - - - S = R
. AR [ BME 3.41 4.32 5.45 6.01 6.58 7.66 8.79 11.05 1212 14.38 18.9 211
¢ B  &ME i 2
PA S 1.1 14 17 2 24 28 35 4 4.8 5.3 6.4 76
, S/ME 0.98 128 1.58 188 228 268 3.35 3.85 465 515 6.22 7.32
k = SAE 1.2 1.52 1.82 2.12 252 2.92 3.65 415 495 5.45 6.58 7.68
&ME
BER
RXE 4 = = £ = =
kq . S/ME 0.7 09 1.1 1.3 16 19 228 2.63 319 3.54 428 505
r BME 0.1 0.1 0.1 0.1 0.1 02 0.2 0.25 025 0.4 0.4 06
BABE-2FR 32 4 5 55 8 T 8 10 1 13 17 19
s . AR B/ME 3.02 3.82 482 5.32 582 6.78 7.78 9.78 1073 1273 16.73 18.67
B  R/ME - -
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13.73
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0.2

0.8

177
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EST METAL

EST METAL SERVICE

EST Metal had more experience in manufacturing and processing high quality and most
cost-effective Titanium & Titanium Alloy products for many years.

EST Metal supplying Titanium Materials such as sawing, shearing, water jet cutting,wire-
electrode cutting,drilling, honing, boring, turning, straightening, trepanning, polishing CNC
machined or specialized machining service.We offer services to machine or cut acc.to your
specification or drawing.We offer turnkey service from raw material to finished products.

At EST Metal,we offer technical services offering information to engineers,
designers,buyers, and provide the answers to everyday questions about cost, availability,
Fabrication and use of Titanium and Titanium alloys.

For more questions pls feel free E-mail us at sales@bjdsti.com,and we'll try our best to get
back to you within 24 hours.

Please feel free contact us if you have any inquiry as follow:

Adds.: No.9 Gaoya Industrial Park,High-tech Industrial
Zone,Baoji,Shaanxi, 721013,P.R.China

E-mail: sales@bjdsti.com info@bjdsti.com

http//: www.estbolts.com
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