
常用钦及钦合金材料力学性能表数据来谅GB/T 2965-2007{TA1-TC11), ASME-SB-265-2013{GR1-GRS) 

EST Commonly Used Titanium and T1tamum Alloy Raw Matenals Tensile Reqmrements 

Sources GB门2965-2007(TA I-TC 11) , ASME-SB-265-20 I 3(GR 1-GRS) 

室温力学性能>

牌号 Tensile Requiements at Room Temperature� 

Grade 抗拉强度比!>!Pa (KS!) 规定非比例延伸强度氐0fl,1Pa (KS!) TA 1-TCII 断后伸长率Al'/, 断面收缩率71'/, 备注

Tensile Strength min. �-[Pa (KS!) Yield Su它ngth 0.2% Offset min l">!Pa(KSJ) GRI-GR5 Elogation可 min% Section Shilinkage. % Notes 

TAI 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 

TB2 
<980 (143) 820(120) 18 40 泽火性能

J370 (200) 1100 (160) 7 JO 时效性能
TC4 895 (130) 825 (120) 10 25 

TC4ELI 830 (120) 760(110) 10 15 
TC!! 1030 (150) 900(130) 10 30 

GRI 241 (35) 1)8 (20) 24 30 
GR2 345 (50) 275 (40) 20 30 退火状态
GR3 448 (65) 380 (55) 18 30 Annedling 
GR4 552 (80) 483 (70) 15 25 
GR5 896(130) 828(120) 10 25 

高温力学性能>

牌号 实验温度i'C
Tensile Requiements at High Tempurature� 

Grade Tempura ture/'C 杭拉强度R,.IMPa
持久强度/NIPa

Creep Rupture StrenJ?,th, MPa 
Tensile Strength, mm, MPa 

o,oo,, Om 
TC4 400 620 570 

TC!! 500 585 640 

牌号
Grade 

TAI 

TA2 

TA3 

TA9 

TAIO 

TA18 

TB2 

TB3 

TB6 

TBS 

TC4 

TC4ELI 

TC!! 

GR! 

GR2 

GRJ 

GR4 

GRS 

常用釱及钦合金材料牌号与化学成分表数据来淉: GB!T 3620 l -2007(TAI-TCI I),ASME-SB-265-2013(GRI-GR5) 

Commonly Used T1tamum and T1tamum Alloy Raw Materials Che1111cal Reqmrements 

Sources GBfT 3620 1-2007(1 A I-TC I I), ASME-SB-265-20 I 3(GR 1-GR5) 

主要元素(%)
Elements Range, % 

名义化学成分
Chemical Composition 

Ti Al Pd Mo N; V Cr Fe Nb S i  

工业纯钦Unalloyed T
i

tanium 余员Remains

工业纯钦Unalloyed Titanium 余员Remains

工业纯钦Unalloyed Titanium 余员Remains

Ti-0 2Pd 余员Remains 0 12-025 

Ti-0 3Mo-0.8Ni 余昼Remains 02-04 0 6-09 

Ti-3Al-2 SV 余岳Remains 2 0-3 5 I 5.3 0 

Ti-5Mo-SV-8Cr-3Al 余员Remains 2 5-3 5 4 7-5 7 4 7-5 7 7 5-8 5 

Ti-3 SAl-10Mo-8V-1Fe 余员Remains 2 7-3 7 9 5-1 I 0 7 5-8 5 0 8-1 2 

Ti-10V-2Fe-3Al 余岊Remains 2 6-3.4 90-11 0 I 6-2 2 

Ti-15Mo-3Al-2 7Nb-O 25Si 余员Remains 2 5-3 5 14 0-160 2.4-3 2 0 15-0 25 

Ti-6Al-4V 余员Remains 5 5-6 75 3 5.4 5 

Ti-6Al-4VELI 余员Remains 5 5-6 5 3 5-4 S 

Ti-6 SAl-3 SMo-l SZr -0 3Si 余!nRemains 5 8-7 0 2 8-3 8 0 2-0 35 

工业纯钦Unalloyed Titanium 余员Remains

工业纯钦Unalloyed Titanium 余员Remains

工业纯钦Unalloyed Titanium 余员Remains

工业纯钦Unalloyed Titanium 余岳Remains

Ti-6Al-4V 余ffl:Remains 5 5-6 75 3 5-4 5 

EST commonly use raw material with GRl-GR5.The raw material use the 

most of all is Ti-6Al-4V (Grade 5).

z, 

0 8-2 0 

Fe 

0 20 

0 30 

0 30 

0 30 

0 30 

025 

0 30 

040 

0 30 

025 

025 

020 

0 JO 

0 30 

0 50 

040 

杂质元系,, (%) 
Elements \lax, % 

C N 

0 08 003 

0 08 003 

0 08 005 

0 08 003 

0 08 003 

0 08 005 

0 05 004 

0 05 004 

0 05 005 

0 05 005 

0 08 005 

0 08 003 

0 08 005 

0 08 003 

0 08 003 

0 08 005 

0 08 005 

0 08 005 

H 。

00150 0 18 

00150 025 

00150 0 35 

00150 025 

00150 025 

00150 0 12 

00150 0 15 

00150 0 15 

00125 0 13 

00150 0 17 

00150 020 

00120 0 13 

00120 0 15 

00150 0 18 

00150 025 

00150 0 35 

00150 040 

00150 020 

其他杂质元紫
Other 

单个 总和
Each Total 
0 10 0.40 

0 10 0.40 

010 0.40 

0 10 0.40 

0 10 0.40 

0 10 0 30 

0 10 0.40 

0 10 040 

0 10 0 30 

0 10 0.40 

0 10 0.40 

0 10 0 JO 

0 10 0.40 

0 10 0.40 

0 10 0.40 

0 10 0.40 

0 10 0.40 

0 10 0.40 

EST

The Physical Properties of Titanium

钦及钛合金的物理性能
The Chemical Composition of Titanium

钦及钛合金化学成分
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How To Mark bolts in British

Measurement 英制（美标）标记办法

·紧固件标记形式为：

螺纹直径（分数或小数）－每英寸牙数＆系列代号－长度（分数或小数）－精度等

级紧固件名称，材料·缩写说明UN: 外螺纹设计牙型根部可平可圆

UNR: 外螺纹设计牙型根部必须为圆弧

UNC: 粗牙系列

UNF: 细牙系列

UNEF: 超细牙系列

UNS: 特殊螺距系列

·紧固件标记示例

使用GRS材 料制作的螺纹规格为3/8",长度为1-1/2"的粗牙六角头螺栓标记为：3/8" -16UNC X  
1-1/2"

六角螺栓，GRS使 用GRS钦 材料制作的螺纹规格为3/8"的粗牙六角螺母标记为：3/8"-16UNC六
角螺母，GRS

Definition of Standard Code (British Measurement) 

Fasteners should be labeled as following requirements: 
Nominal Dia meter; Numbers of Thread per Inch; Thread Type Codex Norn ina I Length; 
Performance Grade; Product Name, Raw Material Grade 

Definition ofThread Type 

UN: A flat root contour is specified, but it is necessary to provide for some threading tool crest wear, 
hence a rounded root contour cleared beyond the 0.25p flat width of the basic profile is optional. 
UN R: In order to reduce the rate of th reading tool crest wear and to improve fatigue strength of 
a flat root thread, the design profile of the UNR thread has a non-revering continuous curved root 
tangent to the th read flanks at a depth of 0.625H. 
UNC: Coarse-Thread Series. 
UNF: Fine-Thread Series. 
UN EF: Extra-Fine-Thread Series. 
U NS: Selected Combinations and other threads of specia I diameters, pitches, and lengths of 
engagement. 

Examples: 

Hexagon coarse-thread bolts with 16 threads pe「inch, nominal diameter 0=3/8'', nominal length 
L=l-1/2'', made by GRS type of raw material should be labeled as: 3/8" -16U NC x 1-1/2" Hexagon 
Bolt, GRS 

Hexagon coarse-thread nuts with 16 th reads per inch, nominal diameter 0=3/8'', 
made by Titanium G RS type of raw materia I should be labeled as:3/8" -16U NC Hexagon Nut, GRS 

How To Mark Bolts in Metric

Measurement 公制标记方法(GB 1237-88)

·紧固件完整标记形式为：

紧固件名称紧固件标准编号－紧固件螺纹规格X紧固件其他规格或特性X 公称长

度－紧固件型式－ 紧固件性能等级或材料或硬度－产品等级－扳拧形式－表面处理

·紧固件标记示例

螺纹规格d=Ml2、公称长度L=80mm、性能等级为4.8级、表面氧化、A级 六角头螺

栓：

完整标记：螺栓GB/T5782-2000-M12 X 80-4.8-A-0 

简化标记：螺栓GB/T5782Ml2X 80 

螺纹规格d=Ml2、性能等级为10级、表面氧化、A级1型六角螺母：

完整标记：螺母GB/T6170-2000-M12-10-A-0 

简化标记：螺母GB/T6170Ml2 

Definition of Fastener Code (Metric Measurement) 

Fasteners should be labeled as following requirements: 
Product Name; Standard Code; Norn ina I Diameter 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 nom ina I diameter D=M 12, Nominal Length L=80mm, 
surface oxide, and its performance grade is 4.8, 
should be la be led as:Hexagon Bolt GB/T5782-2000-Ml2 X 80-4.8-A-0 
Or simply labeled as:Hex Bolt GB/T5782 M 12 X 80 

Grade A hexagon nuts with nominal diameter D=Ml2, surface oxide, and its 
performance grade is 10, should be labeled as:Hexagon Nut 
GB/T6170-2000-Ml2-10-A-0 
Or simply labeled as:Hex Nut GB/T6170 Ml2 
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Manufacturing Processes of Titanium Bolts 
钦紧固件生产工艺流程

`
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原料棒材出库
Raw Material Bars Delivery 

下料
Cutting Bars 

加热墩制外形
Hot Heading 

第—次检验

First Quality Test 

外部尺寸粗加工
Rough Machining of 
External Dimension 

内部尺寸精加工
Finishing Machining of 
internal Dimension 

第二次检验

Second Quality Test 

滚丝
Thread rolling 

外部尺寸精加工
Finishing Machining of 
External Dimension 

第三次检验

Third Quality Test 

热处理
Heat Treatment 

表面处理
Surface Treatment 

终检入库
Final Quality Test and 
Stroage 

巴芒呈图 】
原料棒材出库
Raw Material Bars Delivery 

下料
Cutting Bars 

外部尺寸粗加工
Rough Machining of 
External Dimension 

内部尺寸精加工
Finishing Machining of 
internal Dimension 

第一次检验

FirstQu山tyTest

滚丝
Thread Rolling 

外部尺寸精加工
Finishing Mach in ing of 
External Dimension 

第二次检验

Second Quility Test 

表面处理
Surface Treatment 

终检入库
Final Quality Test and 
Stroage 
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原料线材出库
Raw Material Wires Delivery 

冷墩机墩制成型
Cold Heading 

第一次检验

First Quality Test 

搓丝／滚丝
Thread rolling or 
Threading 

第二次检验

Second Quality Test 

热处理
Heat Treatment 

表面处理
Surface Treatment 

终检入库
Final Quality Test and 
Stroage 

我司拥有机加，热锻，冷徽的完整制作工艺，因此可以根据客户要求完成产品的生产制造。
EST manufacturing bolts, which are machining, hot heading,and cold 
heading. Therefore, can be meet clients'requirements.

冷徽：通过冷墩机施压成型，利用金属材料塑性，达到金屈固态变形。主要用于大批
量生产螺栓，螺母，螺钉等。材料利用率高，生产效率极高。

Cold Heading: Th「ough cold heading machine, 「aw mate「ial wi「es become 
finished products effectively. Because of high production efficiency, cold 
heading is mainly used fo「 mass production .

热墩：将棒材加热到—定温度后放入模具中锻压成型,主要用于生产螺栓，螺母及
些非标异型件。成品率高，效率提高。
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 pa「ts

机加：将棒材通过机械加工的方式，通过车削，铣削，滚丝等加工方式加工成成品。
成品表面光滑，美观。

Machining: Raw material bars become finished products th「ough cutting, 
milling, thread rolling, and other p「ocessing methods EST METAL
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—

DIN 931-1-1987 
Hexagon Head Bolts- Strength Shank- HalfThread 

六角头粗杆半牙螺栓

三
螺纹规格

d 

p 螺距

L�125 

b 125 < L.s:200 

L>200 

显小便
C l 

最大值

da 录大值

最大值＝公称

i 

ds 砐 杂小值

， 

B级 最小值
， 

A级 杂小值
dw' 

B级 最小值

A级 晟小值
e 七

B级 彶小值

公称

岱小值
A级;

k 最大值

最小值
B级

彶大值

k1 最小值

最小值

轰大值＝公称

S A级

B级

殴小值

侬小值

M16 M2 M25 

0 35 04 0 45 

9 10 11 

0 1 0 1 0 1 

0 25 0 25 0 25 

26 31 

1 6 25 

1 46 1 86 2 36 

24 32 4 1 

3 41 4 32 5 45 

11 1 4 1 7 

0 98 1 28 1 58 

1 22 1 52 1 82 

07 09 11 

0 1 0 1 0 1 

32 

3 02 3 82 4 82 

M3 (M35) 

05 06 

12 13 

0 15 0 15 

04 0.4 

36 4 1  

35 

2 86 3 32 

46 51 

6 01 6 58 

2.4 

1 88 2 28 

2 12 2 52 

1 3 1 6 

0 1 0 1 

55 

5 32 5 82 

M4 MS M6 (M7) M8 M10 M12 

07 08 1 25 1 5 1 75 

14 16 18 20 22 26 30 

22 24 26 28 32 36 

45 49 

0 15 0 15 0 15 0 15 0 15 0 15 0 15 

04 05 05 05 06 06 06 

4 7  57 68 78 92 11 2 13 7 

4 10 12 

3 82 4 82 5 82 6 78 7 78 9 78 11 73 

59 69 89 98 11 6 15 6 17 4 
' 

7 66 8 79 1105 12 12 14 38 18 9 211 

.. 

28 35 48 53 64 76 

2 68 3 35 3 85 4 65 515 622 7 32 

2 92 3 65 4 15 4 95 545 6 58 768 

19 2 28 2 63 3 19 3 54 428 5 05 

02 02 0 25 0 25 04 04 06 
. 

10 11 13 17 19 

6 78 778 9 78 10 73 12 73 16 73 1867 

螺纹规格

d 

p 螺距

LS125 

b 125 <区200

L>200 

录小值
C 

最大值

da 杂大值

最大值＝公称
' 

ds 遗 最小值

B级 晟小值
. ' 

A级 晟小值
dw 

B级 杂小值
., 

A级 煜小值
e 

B级 杂小值
' 

公称

晟小值
A级;

k 侬大值

晟小值
B级｝

总大值

k1 轰小值

最小值

杂大值＝公称

S A级 最小值
> 

B级 总小值

(M14} 

34 

40 

53 

0 15 

06 

15 7 

14 

13 73 

20 5 

24 49 

88 

862 

898 

596 

06 

22 

21 67 

M16 (M18) M20 

25 25 

38 42 46 

44 48 52 

57 61 65 

0.2 02 02 

0.8 08 08 

17 7 20 2 22 4 

16 18 20 

15.73 17 73 1967 

15.57 17 57 1948 

22 6 25 3 28 2 

22 24 8 27 7 

26.75 30 14 33 53 

26.17 29 56 3295 

10 11 5 12 5 

982 11 28 1228 

10.18 11 72 12 72 

9 71 11  15 12 15  

10.29 11 85 1285 

6.8 78 85 

0.6 06 08 

24 27 30 

23.67 2667 2967 

23_16 2616 2916 

(M22) M24 (M27) M30 (M33) M36 (M39) 

25 35 35 

50 54 60 66 72 78 84 

56 60 66 72 78 84 90 

69 73 79 85 91  97  103 

0.2 0.2 02 02 02 02 03 
., 

08 0.8 08 08 08 08 

24 4 264 30 4 33 4 364 394 42 4 

22 24 27 30 33 36 39 

21 67 23.67 

2148 23.48 2648 2948 32 38 35 38 38 38 
; ' 

30 336 

29 5 33 2 38 42 7 46.6 511 55.9 

35 72 39.98 

35 03 39.55 45 2 5085 55 37 60 79 66 44 

14 15 17 18 7 21 22 5 25 

13 78 14 78 

14 22 15.22 

13 65 14 65 1665 1828 20 58 22 08 24 58 

14 35 15.35 17 35 19 12 21 42 22 92 25 42 

96 10 3 11 7 12 8 14.4 15 5 17.2 

08 0.8 

32 36 41 46 50 55 60 

3 1  61 35.38 

31 35 40 45 49 53.8 58.8 
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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

Tel: + 86-917-3525660     Fax: + 86-917-3331336

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

http//: www.estbolts.com
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