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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard revised by the Minister of Economy, Trade and Industry 
through deliberations at the Japanese Industrial Standards Committee 
as the result of proposal for revision of Japanese Industrial Standard 
submitted by the Japan Titanium Society (JTS)/Japanese Standards 
Association (JSA) with the draft being attached, based on the provision 
of Article 12 Clause 1 of the Industrial Standardization Law applicable 
to the case of revision by the provision of Article 14. 

Consequently JIS H 4635:2006 is replaced with this Standard. 

This JIS document is protected by the Copyright Law. 

Being in conformance with this Standard may come under the use of the 
patent rights held by the following: 

Name: Kobe Steel, Ltd. 

Address: Wakinohama-cho 2-10-26, Chuo-ku, Kobe-shi, Hyogo-ken 

Name: Sumitomo Metal Industries, Ltd. 

Address: Harumi 1-8-11, Chuo-ku, Tokyo-to 

The relevant holders of the above-mentioned industrial property rights 
have indicated to the Japanese Industrial Standards Committee an in­
tention of granting license to anyone under the nondiscriminatory and 
reasonable conditions, except to the other holders of the industrial 
property rights related to this Standard who will not grant their licenses 
under the same conditions. 

It should be noted that following this Standard does not always refer to 
granting a free license. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights other than mentioned above. The Minis­
ter of Economy, Trade and Industry and Japanese Industrial Standards 
Committee are not responsible for identifying such patent rights. 

The "patent rights" as mentioned here include patent right, application 
for a patent after opening to the public or utility model right. 

(ii) 
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JAPANESE INDUSTRIAL STANDARD JIS H 4635 : 2012 

Titanium and titanium alloys - Welded pipes 

1 Scope 

This Japanese Industrial Standard specifies the titanium and titanium alloy welded 
pipes with a circular cross-section, intended for applications except for heat exchangers 
(hereafter referred to as "pipes"). 

2 Normative references 

The following standards contain prOVISIons which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in­
cluding amendments) indicated below shall be applied. 

JIS H 0321 General rules for inspection of non-ferrous metal materials 

JIS H 0515 Eddy current inspection of titanium pipes and tubes 

JIS H 0516 Ultrasonic inspection of titanium pipes and tubes 

JIS H 051 7 Differential pressure testing method of titanium welded tubes 

JIS H 1610 Titanium and titanium alloys - Sampling methods 

JIS H 1612 Methods for determination of nitrogen in titanium and titanium alloys 

JIS H 1614 Methods for determination of iron in titanium and titanium alloys 

JIS H 1617 Methods for determination of carbon in titanium and titanium alloys 

JIS H 1619 Titanium and titanium alloys - Determination of hydrogen content 

JIS H 1620 Methods for determination of oxygen in titanium and titanium alloys 

JIS H 1621 Methods for determination ofpalladium in titanium alloys 

JIS H 1622 Titanium alloys - Methods for determination of aluminium 

JIS H 1624 Titanium alloys - Method for determination of vanadium 

JIS H 1630 Method for atomic emission spectrometric analysis of titanium 

JIS H 1631 Titanium alloys - Method for X-ray fluorescence spectrometric analysis 

JIS Z 2241 Metallic materials - Tenslle testing - Method of test at room tem-
perature 

3 Terms and definitions 

For the purpose of this Standard, the following terms and definitions apply. 

3.1 low-temperature annealing 

heat treatment in which annealing is performed at a temperature lower than that of 
full annealing in order to remove residual stress with strength retained 
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3.2 full annealing 

heat treatment in which, for the purpose of refining crystal structure, softening and 
removing residual stress completely, heating is performed at a suitably high tempera­
ture, followed normally by slow cooling 

4 Classification, dimensions, finishing methods, heat treatment and symbols 

The classification, dimensions, finishing methods, heat treatment and symbols of 
pipes shall be as given in table 1. Representative dimensions of pipes are shown in 

Annex A for reference. 

Classifi-
cation 

Class 1 

Class 2 

Class 3 

Class 4 

Class 11 

Class 12 

Class 13 

Class 14 

Class 15 

Class 16 

Class 17 

Class 18 

Class 19 

Class 20 

Table 1 Classification, dimensions, finishing methods, 
heat treatment and symbols 

Outside Wall Finishing Heat Symbol 
diameter thickness method treat-

mm mm ment 

10 or over up 1 or over up As welded None TTP 270 W 
to and incl. to and incl. Cold working TTP 270 WC 

150 10 As welded TTP 340 W 
Cold working TTP 340 WC 
As welded TTP 480 W 
Cold working TTP 480 WC 
As welded TTP 550 W 
Cold working TTP 550 WC 

As welded TTP 270 Pd W 
Cold working TTP 270 Pd WC 
As welded TTP 340 Pd W 
Cold working TTP 340 Pd WC 
As welded TTP 480 Pd W 
Cold working TTP 480 Pd WC 
As welded TTP 345 NPRC W 
Cold working TTP 345 NPRC WC 
As welded TTP 450 NPRC W 
Cold working TTP 450 NPRC WC 
As welded TTP 343 Ta W 
Cold working TTP 343 Ta WC 
As welded TTP 240 Pd W 
Cold working TTP 240 Pd WC 
As welded TTP 345 Pd W 
Cold working TTP 345 Pd WC 
As welded TTP 345 Pco W 
Cold working TTP 345 PCo WC 
As welded TTP 450 PCo W 
Cold working TTP 450 PCo WC 
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Characteristic 
s and 

application 
examples 

Gnforma ti ve) 
Pure titanium 
for industrial 
use 
Good corro-. . 
SlOn reSlS-
tance, espe-
cially good 
sea -water re-
sistance. 
Applicable to 
chemical ap-
paratus, pe-
troleum re-
fining a ppa-
ratus, pulp 
paper making 
industryap-
paratus or the 
like. 
Corrosion re-
sistant tita-
nium alloy 
Good corro-. . 
SlOn reSlS-
tance and 
good c~evice 
corrOSlOn re-
sistance. 
Applicable to 
chemical ap-
paratus, pe-
troleum re-
fining appa-
ratus, pulp 
paper making 
industryap-
paratus or the 
like. 
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