20 1 2010 10
Vol.20 Special 1 The Chinese Journal of Nonferrous Metals Oct. 2010

1004-0609(2010)S1-s0890-07

40

( 721014)
3 2007

10

T652.1 A

40 years of Chinese titanium standard

HUANG Yong-guang

(Baoti Group Co., Ltd., Baoji 7210141, China)

Abstract: The Chinese National Standard (GB) system of titanium and titanium alloy from the establishment and
development of three major changing stages was reviewed, and the important changes in the system and improvement
situation in Chinese Titanium GB, in specialty, the important changes since 2007 years. including the development of new
designations, adoption of international practices in chemical composition and mechanical property, perfection of basic
standards and testing methods for the standard system, about 10 test method standards were constituted and revised. The
international practices in part of the performance test methods, establishment of new classificatory product standard,
including ingot, halftone, welded tube, extrusion tube and titanium scraps, etc were adopted. The international and
foreign advanced titanium standards system reaching international advanced level were compared, and further
improvement ideas and suggestions on Chinese titanium standards system development: heighten standard cognizing
degree to achieve international currency; quicken standardization of new developed designations to promote new alloys
application; strengthen constituting method standards were proposed to make Chinese titanium standard system more
perfect.
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2 (GB)
aole 1rst lot titantum national standard 1n chinal
1 Table 2  First lot titani ional standard in china(GB
No Standard number Standard name
1 GB 2524—1981  sponge titanium
11 ) GB 3620—1983 ]?esignation zlmd .composition of
() titanium and titanium alloys
Titani Titani lloy pl
1970 7 23 3 GB 3621—1983 itanium and Titanium alloy plate
(YB > > ) 9 and sheet
4 GB 3622—1983  Titanium strip
5 GB 3623—1983  Titanium and Titanium alloy wire
1 o o
( ) 6 GB 3624—1983 Seamless titanium and titanium
alloy tube
7 GB 3625—1983 Seamless titanium tube for
condensers and heat exchangers
8 GBn 194—1983  Titanium and titanium alloy disc
1 (YB) 9 GBn 195—1983  Titanium and Titanium alloy ring
Table1 First lot titanium standard in china(YB) 10 GB 2965—1982  Titanium and Titanium alloy bar
No  Standard number Standard name 11 GB 2966—1982  TC4 titanium alloy bars of quality
1 YB 696—1970  Sponge titanium 12 GB 4367—1984 Wte)lded and weld-rolled titanium
tube
2 YB761—1970 Designation and composition of Welded and weld-rolled titanium
titanium and titanium alloys 13 GB 4368—1984  tube for condensers and heat
N _— h
3 YB 762—1970 Titanium and titanium alloy plate exchangers
and sheet 14 GB 5168—1985 St.ruc.ture Examination of o+
4 YB 763—1970  Titanium strip Titanium Alloy
5 YB 764—1970  Titanium and titanium alloy wire Method of ultrasonic inspection
o o ) 15 GB 5193—1985  for wrought titanium and titanium
6 YB 765—1970  Titanium and titanium alloy disc alloy products
7 YB 766—1970  Titanium and titanium alloy bar Terminology of titanium and
L o 16 GBG6611—1986 . nolo8y
8 YB 767—1970  Titanium and titanium alloy tubes titanium alloy
Wrought titanium and titanium 17 GB 6614—1986 Titanium and Titanium alloy
9 YB 768—1970  alloy products packing, marking, castings
transporting and storing Wrought titanium and titanium
18 GB 8180—1987  alloy products packing, marking,
transporting and storin
1.2 D g g
30 19 GB 8546—1987  Titanium clad stainless steel plate
20 GB 8547—1987  Titanium clad steel plate
)1 GB 87551988 qolléction of m‘etallographs on
1980 titanium and titanium alloy terms
1982 hemist lytical h f
22 GB 4698.1~16—1984 Chemistry analytical method o
1989 (YB > > >x—> ) titanium and titanium alloy
«C )
20 90
15 3 21
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Table 3  Constituted and revised national standard (GB/T) of
titanium in nineties of twentieth century 3 20
No Standard number Standard name 20
| GB/T 3620.1—1994 Pes1gnat10n apd cfomposmon of
titanium and titanium alloys
Titanium and titanium alloys
) GB/T 3620.2—1994 perml'ss1ble Varla.tl.ons of
chemical  composition  for
wrought product analysis
3 GB/T 3621—1994 Titanium and titanium alloy
plate and sheet
4 GB/T 3622—1999 Tlthamum a}nd titanium alloy
strip and foil
5 GB/T 3623—1998 T1.tan1um and titanium alloy 1.3.1
wire
6 GB/T 3624—1995 Titanium and titanium alloy 10
tubes
. o 20
Titanium and titanium alloy
7 GB/T 3625—1995  tube for condensers and heat 21
exchangers
8 GB/T 2965—1996  Titanium and titanium alloy bar 2002 2009
itani itani 18 12 4
9 GB/T 6614—1994 Tlta'mum and titanium alloy
castings 1 1 4 5
10 GB/T 16598—1998 T.1tan1um . and titanium alloy
disc and ring
11 GB/T 12769—1991 Titanium clad copper bar
Method of ultrasonic inspection 5 2009 6
12 GB/T12969.1-1991  for titanium and titanium alloy
tubes
2005
Method of eddy current 2009 2]
13 GB/T12969.2—1991 inspection for titanium and
titanium alloy tubes 5 7
14 GB/T 13810—1992 Wr01'.1ght' TC4 titanium alloy for
surgical implants 1.3.2
Is GB/T 14845—1993 Titanium sheet for plate heat 9
exchangers 5 4 5 4
Designation and composition of
16 GB/T 15073—1994 cast titanium and titanium
alloys
17 GBIT 4698.1~25—1996 _hemistry analytical method of
titanium and titanium alloy 34
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Table 4 Revised national standard (GB/T) of titanium Table 6 Issued and actualize constituted national standard

productions in 21 century

(GB/T) of titanium in 21 century

No Standard number Standard name
1 GB/T 2524—2002  sponge titanium
2 GB/T 12769—2003  Titanium clad copper bar
3 GB/T 8547—2006  Titanium clad steel plate
4 GB/T 2965—2007  Titanium and Titanium alloy bar
5 GB/T 3620.1—2007 ]?emgnauon a.nd .composmon of
titanium and titanium alloys
Titanium and titanium alloys
6  GB/T 3620.2—2007 perrnl.ss1ble Varla.tl.ons of
chemical composition for
wrought product analysis
7 GB/T 3621—2007 Titanium and Titanium alloy
plate and sheet
8 GBI/T 3623—2007 Tl.tamum and Titanium alloy
wire
Titanium and Titanium alloy
9 GB/T 3625—2007 tube for condensers and heat
exchangers
10 GB/T 8546—2007 Titanium clad stainless steel
plate
11 GB/T 13810—2007 Wrought tltafllun.l and titanium
alloy for surgical implants
12 GB/T 14845—2007 Titanium sheet for plate heat
exchangers
5 2000
Table 5 Revised national standard (GB/T) of titanium

methods in 21 century

No

Standard number

Standard name

1

GB/T 5193—2007

GB/T 8180—2007

GB/T12969.1—2007

GB/T12969.2—2007

GB/T 6611—2008

GB/T 5168—2008

Method of ultrasonic inspection
for wrought titanium and
titanium alloy products

Wrought titanium and titanium
alloy products packing, marking,
transporting and storing

Method of ultrasonic inspection
for titanium and titanium alloy
tubes

Method of eddy current
inspection for titanium and
titanium alloy tubes

Terminology and metallographs
on terms for titanium and
titanium alloys

Microstructure and
macrostructure examination for
o+f titanium alloy

No Standard number Standard name

Scraps of Titanium and Titanium

1 GB/T 20927—2007
alloy

Implants  for  surgical-metallic
2 GB 23102—2008  materials wrought titanium
6-aluminium 7-niobium alloy

Method of eddy current inspection
3 GB/T 23601—2009 for titanium and titanium alloy bar
and wire

Methods of descaling and cleaning
4 GB/T 23602—2009 for titanium and titanium alloy

surfaces

Test method of titanium and
5 GB/T 23603—2009 titanium alloy surface contamination

layer

Titanium and titanium alloy
6 GB/T 23604—2009 products-Location and preparation

of test pieces for mechanical testing

Method for g transus temperature

7 GB/T 23605—2009 determination of titanium alloys

7
Table 7  Constituted non-ferrous metal industry standard

(YS/T) of titanium productions in 21 century

No  Standard number Standard name

| YS/T 576—2006 Titanium afld Tlte'mlu.m .alloy tube
for general industrial liquid

2 YS/T 577—2006 Titanium and titanium alloy baskets
3 YS/T 580—2006 Titanium sheet and plate for watch
4 YS/T 658—2007 Titanium strip for welding tube

5 YS/T 654—2007 Titanium powder

8 2009

Table 8 Finished national standard of titanium in 2009 year

No Standard number Standard name

1 GB/T 3624 Titanium and titanium alloy
seamless tubes

2 GB/T XXXX  Titanium and titanium alloy ingot

3 GB/T XXXX Tltanu.lm .and titanium  alloy
extrusion pipes

4 GB/T XXXX ;Fllt)amum and titanium alloy welded
ubes

Titanium and titanium alloy

GB/T XXXX
> halftone

GB/T 4698.2.7. Chemistry analytical method of
14.15.16 titanium for C, N, H, O, Fe
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5 39 2002 2009 TA4 ISO ASTM
30 5 35 Ui
133 ASTM
ASTM
(GB/T 3622) 233
(GB/T 16598) (3]
(GB/T 15073) (GB/T 6614)
(GB/3621-2007)
ASTMB265 2006a
234
2009 4
2
21 235
20 80
18 B
22
20 90
23.6
18 24
GB/T13810—2007%!
23 ASTM
FI136 09
23.1
GB/T 3620.1—2007 24
54 2 B3l 3
76
[4-6]
232 9
YB 761—1970 9
4 1983 GB 3620— 2009
1983 GB/T 3620.1—1994 2007 ASTM JIS

TAD TA1 TA2 TA3
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Table 9 Comparison of titanium standard system of all countries
Types ASTM JIS DIN I'oCT GB
Composition: material - - 17850—90 19807—91 3620.1—07
casting 17851—90 3620.2—07
15073—94
Ingot - - - - GB/T XXX (finished)
casting B367—2009  H 5801—2000 17865—90 - 6614—1994
Plate, sheet, strip, foil B265—2009a H4600—2007 17860—90  22178—76 3621—2007
halftone 23755—79 3622—1999
14845—2007
GB/T XXX (finished)
Bsr and stick B348—2009  H4650—2007 17862—93 26792—85 2965—2007
Forging: disc and ring B381—2009 H4657—2007 17864—93 - 16598—1996#
Wire B863—2009 H4670—2007 17863—73 27265—87 3623—2007
Seamless tubes B861—2009 H4630—2007 17861—90 21945, 3624 (finished)
welded tube B862—2009 H4635—2006 17866—90 22897 GB/T XXX (finished)
Heat exchanger tube B338—2009  H4631—2006 - 24890—81 3625—2007
Tubes with integral fins B891—(2004) - - - -
Extrusion tube - - - - GB/T XXXX (finished)
material for surgical implants ASTMF - - - 13810—2007
23102—2008(TC20)
Fittings B363—2006a - - - GB/T XXXX (finished)
sponge titanium B299—2008 H2151—94 - 17746—96 2524—2002
Clad material B898—2005 G 3603—2005 - - 8546—2007, 8547—2006
12769—2003
Basis: packing, term and picture - - - - 8180—2007
6611—2008
Method: E1409—2008 H 1611~26 - 19863—91 4698.1~25—1996
composition analysis E1447—2009 H 1630 23902—79 2Fe.7N.14C.15H.160
E1941—2004 24956—381
E2371—2004 38052—97
23782
Surface descaling and cleaning B600—2009 - - - 23602—2009
surface contamination layer 23603—2009
Structure inspect - - - - 5168—2008
f transus temperature determination 23605—2009
Nondestructive electric or ultrasonic - HO0515~16—92 - - 5193—2007
testing 08Reaffirm 12969.1~12969.2—2007
eddy current 23601—2009
Preparation of test pieces - H1610—01 4930T3—84  23780—79 Mechanical testing

23604—2009
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