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CARBGN STEEL 7UBES FOR MACHINE STRUCTURAL PURPOSES

1. Scope
This siandard covers carban steel tubes for machine structural purposes (hereimafter

referred to as “tubes”) which comprise automotive parts.

Remark: [n this standard. units and numericai values given in { !} are based on the
customary units system and are given for reference,

2. Classification
Classification and codes for the tubes shall be as shown in Tables 1 and 2.

Tabie 1 Classification and Codes of Tubes for General Purposes

Type {Reference) Equivalent standard
Classification Code code JIS ASTM
3445 AS13 ADLS -
Class 11 A STRM1LA STEM11A 1408
A STRMIZA STRMIZA _
Class 12 B STEM12P STEN12B
L STRM12C STEM12C -—
A STEM134 STEML3A 1020
Class 13| B STEM13B STEML3B
C STEM13C STEM13C 1020
A STEM144 s E STEM14A —
Class 14 B STIM14E STEM14B 1028
C STRM14C STEM14C —
Class 15 A STEML5A STEMISA
C STEM150 STEN15C
Class 18 A STEM16A STEM164 .
C STEMISC STEMi6C
Class 17 A STEM1TA STEM1TA 1050
L STEMITC STEN1TC —
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Tsble 2 {lassification and Codes of Tubes for Propeller Saafts

(Beference)
Type Bquivalent
code standard

JASD © 301

Ep STEM138-P,

Classification Code Application

Tube manufaciured from hot-rolled
steel strip

Tube manufactured froe hot-rolled
ER STEM13B-P: | steel strip that has been subjected
to_intense skin pass rolling.
Tensile strength of 690 WPa

{10 kgf/mm’} . Tube manufactured
ETD from hot-rolled steel strip that
bas been subjected to irtense skin
pass rolling.

* —_ Tensile strength of T80 MPa

{80 kgf/mm®} . Tube manufactured
froa hot-rolled steel strip of HAZ
sof{ening resistant type that has
been subjected to intense skin pass
rolling.

{lass 13 | B | STEM13B

B8

Resarks: (Common to Tables i and 2)

1. Tebes are classified into A, B and C, indicating the comdition of tubes
after working, in accordance with the degree of cold workicg amd
annealing: A for soft materials, B for materials of medium hardness,
and C for hard materials,

2. The type code is determined by the manufacturing methods: S for seamless
tubes, B for electric-resistance-welded tubes, EP, ER. R70 and BBD for
electric-resistance-selded tubes for propeller shafts.

3. Type code shall be indicated immediately after a hyphen (-} following
the classification code,

Example: STKM13B-ER

4. When the tube is specified as STKMOC on drawings already issued, check
whether it is a drawn tube or not at every engineering change. In the
case of the drawn tube, the method of indication shall be altered 1]
that specified in TSG3153G.
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3. Quality
(1} Tubes shall be practically st-aight and both ends shall be perpendicular to the
tube axis,
{2} Tubes shall be free of defects detrimental in actuai use
{3 Chemical composition of the tubes shafl be as shown in Tables 3 and 4
Table 3 Chemical Composition of Tubes for General Purposes
Unit: mass §
Tyne \
Code code C 5i Mo P 5
STEM11A 0, 12 mx.
STEN12A
STRM1ZB 0.20 mar, C.80 max.
STEML2C
STEMI3A
STRMLD 0.95 sar. | o oo g gg o
STKML3C . ) '
STRML4A
STRM14E | 5 B 0. 30 max 30 1o 0. 04G max. | 8.040 max.
STEM14C 1‘ 00
STEN15A 6,25 to )
STEM15C & 35
STEM16A (35 to
STEMLSC 0, 45 0.40 max 0. 40 to
STEM1TA .45 ta ’ | Log
STEM17C 0.55
Table 4 Chemical Copposition of Tubes for Propeller Shafis
Unit: pass ¥
Code | PP ¢ | si | w { P 5 Nb e | Dther
code coppasition
(3
W] oz (o | Y _ .
STRMi3B | ®70 2arx, mayx, 0. 50 0,940 14,640 14,810 to
BiL gax. 0, 050
280 012 tc1 0. 10 tg 1.00 19 0.015 to | 0. 20 o e
022 0, 3 1. 53 q, Dol {0, 40
Mote:{1} Addition of 0. 050 max. of Ti is permissible,
,?Thuﬁv::m“;;m;:ﬁ-::‘km:w}mwr - u'll' m*:f‘“’hw‘- LRt Eillhlill'!ﬂf ? th Revised 2
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than 50 oo in the ouiside diameter.

(4) Details concerning teasile test. bepding test, and flatiening test shall be in
accordance with Tabies 5 and 6. The bending test is applicable to tubes 50 mm er
less in the putside diameter and the flaitening test is appiicable to those more

There shall be no occurrence of flaws and

eracks in the tube wall vhen the tube is deformed to a state specified in each

table,

Yalues for the bending iest and flatiening test may be specified also, if necessary,

for tubes of dimensions differeni from those specified above.

Table & Mechanical Properties of Tubes for General Purposes

ors. e iheusiured 1mw holle mor e par Lo 3y derd Ly el poor

1N T3 M Cicop

Tensile test Bending test Flattening test
Yield point . Blongatica {0 . "
ot proaf Tengile Mo 11 Test piece [%. 5 Bend Inside Distance betwess
Code slrm:!t . , radics flat plates
stress Mo. 12 1esi pieca | test piece | angle @ Dutside |- Outside
) 5 todi C) |7 Getse  diamtae)
Bt '} [ fu’] Longitodizal {ateral Br iame
LT R— [an} ain, 180, 8 —;— b
T 340 35 min, 30 min,
STR2A mia
it 135} 2 @ 2 D
25 300 min. i . 3
STROZE 23) ain {m} 25 pin, 20 xin
STON12C ‘ﬁ} ain. ﬁ nin, %0 ain 1580, | — — —
smusar | 25 gin | S0 30 mia 25 in. 2y
{221 [33! % o 3
W05 . . - 9
Sma e [ﬁ} ain 20 min. 15 min . b
STRMLEC E ain 51[5;_} 15 min 0ein | — — —
245 40 , . 3
STRM14A 251 ain, ua min, 25 pin. 20 min, 0 i 1}
STIMz4B ?ﬁ Bin 5{:; min, . 20 —%— H
a0 - 15 min 10 min.
SR | I B — — —
215 470 . . 3
STIEL5A P 4} 22 nin, 17T sin. o0 f 4 b
430 580 . . _ _ _
smnsc g min, 53} mizn, 12 min T min
a . 51 . . T
smtes | 55 win | o 20 win Hian | 90 o g 0
STEMLEC jenp g3 i2 min T min
R . . T
STIMLTA 85) ain isg) ML 20 nin. 15 min % o g D
486 650 \ , _ — _
ST 19) min 166} uin 10 min 5 n
o cumts okt by omn o8 et e o T P oo T T v iy w o EStablished £ 7tk Revised:
ol amcladd. it Wity i ek Babgry y diar 1 e ol the wurk -muhmdmm\n ardaml
P Thu iEatckond atcl 1A oo ol MOrTTIO N 1 P ENtcs 2re shstecy oy ol waier ~a i vitirel it Tromaias bikoser Conporainens. The ol Feb., 1308
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Table § Meckanical Properties of Tubes for Propeller Shafis

Tusile test Bending test  |Flattesing test T"’;.;“‘
Yield poini . Alemgrlion ¥ . . Torsiomai
- o prood Teagils Yo 1L test piece [Mos Beadi [n:!i Distance belmexp oroot
streagth ! . radics flat piates
ElTesE Mo L2 test piece | test piecs | mple s . stress
0P — e (0: Ouiside | @: Culzide 0P
e | g | i 18
Pl u , ] 1%
- e 20 s, G | % o 40 — .
SMIBE | g Win | gy W2 B1)
soazoin | 2 wn [ e B
o o i en | — | — 1, o9
a0 | 7 | - o : ¥
m™ | wws i

Remarks: (Comson to Tables 5 and 8)

!ﬂi

-~

Tensile test pieces shall, as 2 rule, be taken in the Jongitudinal
direction of the materials {see Section 5.2, 1.}

When the tensile test is to be comducted using a No.12 or No, & test
piece sampled from tube less than 8 mo in its wail thickness, the
value of elongation shall be reduced by 1.5 X for every 1 mm-reduction
in the wall thickness. Round ta the whole nusber in aceordance with
J158 Z 8461 or ASTM B29, and report as the mipiwus elongation velue
Specifications for elongation giver in Tables 5 and & do not apply to
the tubes less than 40 am ix the outside diameter. Haowever, if
recessary, specification for elongatica may be determined upos
consultation among the departmenis concerned.

Streiching test may be specified depending upon the tube usage.

When the tensile fest pieces are to be taken from an electric-
resistance-welded tubes (B}, No.12 or No. 5 test piece shall bhe taken
from a porticn not containing seas.

4. Standard Dimensioss and Peraissihle Dipensional Deviation

4.1 Standard Dimensicns
Standard disensions of the sfectric-resistance-welded tubes (B EP. ER, B70, B30}
shall be in accordance with Table T
not specified,
However, dimensions that are highly available in Japan are indicated for reference
in Attached Table L,

Stasdard dimensions of seamless tubes (3) are

[WCTTES: Tkmdanmwﬂwuumm;lﬂlmm“lklwﬂﬂh i H .
[ The retpmen Mdlmhwqwfnwmmfmmfwl spprnprace, Lhe cuymaten |y Uwioaed 1N Dy Embl:sludf ? th R‘e““d'
Iatulared muik lary e e OOgET RCTTvary det e ol tht wadl d w L i ol oA wETwian

B Thr sl undl the sochcl sshATROUSH TEat. Heness st marned e s weiler unle i of T o Dot They <ol F b 'l ggs
—hmnmwnmuwmﬂm,mNmmdrqmmtmn e -
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Table 7 Standard Dimensions and Mass of Electric-Resisiance-Welded Tubes

Unit: kg/m (Mass)

L2 Lé L8 10 23 28 29 12 15 i1
= HEES s | el — |l
050 | 060 a8l | 0%
23 LEl | o L 405 L1 T
5.4 a7e | 03% L5 L% L8l
&6 081 | LT Lal L&
L3 L5 | L19 L L& 2%
we Lo | LW LS 23
F) Lo | L2 1.8 ] 2R
a1 ] L L7 2.0 e
&7 13 | L& Y 2.5 L5 i1 g
&0 12 | L1 1B 28 i) T AN |_— 1 —
Y] 18 | IS i ¥4 is —
50 18 | LM | _— ! i 275 106 in i | L8
S0 L% | 0 10 [N B | 1% 4% | 4%
0 L 15 A0 34 N L% i€
Bl 5 23 30|26 D 1% 31 L2 ig ]
©5 L — o
£ ) $EOXZT L
50 e o u @ i Bl s | sa
28 288 3l B i — |
M0 ¥4 54 |_—
fm ®
750 om0 B L8 |42 B| 5%
25 1&% 1% : 5 B
o0 AR N | S L5t
Remarks:i. Values marked wiih EP. EBR, R70, EB0 are applicable alse to tubes for

propeller shafts. Values warked with @) are applicable
anly to tubes for propeller shafts.

Use of tubes with dimensioas other than the standard dimensions shail be
subject 1o consuliation among the departments conceroed. Tybe dimensions
other than those given in Table T shall be iz accordance with TSG3153G,
as z rele.

The numerical value of mass was calculated by the equation {1) on the
basis of 1 ca’ of steel being equivalent 1o 7.85 g.

Ho= 002466t (D—b)  woeoeesrmrmosomeossmsneo s n

where, N: mass of iube (kg/m}
t: wall thicksess of tube {wm}
D: outside diameter of lube (mm)

[DTES

mmdmnwu—kﬁruunmmmummwmwumm Extablished f ? th Revised -
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4.2 Peraissible Dimensionat Deviation
{1} Pernissible dimensional devistion Far the tubes for general use shall be in
accordance with Table &
(2} Permissible dimensional deviztion for the tubes for propeller shafts shall be

in accordance with Tables 9 and 10.

Table 8 Permissible Dimeasional Deviation cn Tubes for General Use

uhm--ﬁhlﬂnmuapmmmm-nmnmnﬂqnum:f«pﬁn

item Ouiside dizmeteor Thickness
Gmd? uf Division of nominal Permissible D:vfsmn of Perrissible
permissible outside diameter deviation fomingl deviation
deviation side diame 18t thickness
Less thap 50 om 0.5 m Less than 4 ma fu'ﬁ -
Ho. 1 +?551_
. + .
o0 ca min, _ *1% 4 om min, 12,5 §
No. 2 Less than 50 ma *0.25 oe | Less than 3 mm *0, 30 oa
’ 50 mo min, 0.5% 3 m mip 18 X
Less than 25 ma 0, i2
25 and over to 40 mm excl. | +0.15 mm +
40 and over to 50 em excl. | *0.18 ma Less than 2 o £0.15 om
50 and over to 60 ma excl, 020 em
No. 3 60 and over to 70 om excl, 0.2 m
7 and over to 80 mm excl. 0,25 o
80 and over to 90 ma excl. | £0.30 an 2 wm gin. et 1
90 and cver to 100 mm excl.] *0.40 me
100 an ain, *+0.5%
e gk S el by vians o b e b e p ey e et st TEcublished/ 7 B Revised:
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Table ¢ Permissible Dimensional Deviation on Tubes for Propeller Shatts {i)

wm Comnn to SRR, 0
tem {utside diameier Thickness
Gae of | pivisio of ominal | Parmissible | PTISOOF [po o Bivisim af 1 iesible
peraissible nominal coming]
deviatim outside diameter deviation thicksess deviaticn thickness deviation
a2 Less tan 50 m H05m |les e dm| *0Bm| -
50 m nin H5¥ 3w nin, +§
HYm
Less than 60 mm 22w ) Lomm | ol |15 ko
Do b W mewl | 00m | Gerioe | L, | Bife | dba
%3 [Tasdover o Nmmencl | 205m | 23misl | LW [ i
Vasdover to W mexcl. | 030w | Over 23 to
%0 and over to 10 mexcl| S0 m | A0mil | 25D ?;‘3'?‘; 5%
100 m win. +05%5 | Oer30m | 28§ ™ 1nc

Table 10 Permissible Disensionai Deviatjon oa Tubes for Propeller Shafts {2)

lnit: ma
Common to STRMLIB-ETO, BS0
. . Thickeess \
I'.lutmde_dmater inclusive of bead portica) Deflection
ms:;;h :.:::;:m F | Permissible 2:‘;“ o | Permissible | Division of | Permissible
deviation dizseter deviation th_lc cmess deviation pominal Fength | deviztion
54 and over . L 6 and over + ,
No.3 to 80 excl. 0,15 o 3.0 incl. 0. 10 631 oax, 0,3 mzx,
Remarks: {Common to Tables 8 & and 10} .

1. Roundmess of the tube outside diameter shall be 75 ¥ of the tolerance on
oulside diameter,

2. Permissible deviation on uneven wall thickoess of the tubes for propel ler
shafts shall be 50 X of the range of permissible deviation on wall
thickness,

3. Grade of the permissible dimensionai deviation shall be indicated after a
byphen (-} immediately following the classification and production codes,
and may be specified on design drawings if necessary.

Bxample: 5TEM3i3B-E-No. 3
T e Sl . i ot 1 o Yo o Er ety e et JEsiablished T D Revired:
i omsid s i o e 1 Ltk oot e oot oo priicndadgdsriet
ml:dﬂwillwa'lﬂmhdl}Mmh‘npwmmmmquﬂuwi‘w. F eh, 1 993
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Remarks :4. Tubes of permissible dimensiona! deviation grade No. 4 specified on drawings
alreadr issued are all drawn iubes. Therefore, at every engineering change,
the methed of indication should be altered to that specified in TSG3153G.

(Applicable to Table 10 only}

1. For the geasvrement of deflection. place rollers (bearing) at the position
of about 10 mn from each end of the tube and rotate the tube. RBzad, using
s dial gage, the amouni of deflection at the position approximately the
aidpoint from the rollers on each end

2. Within 30 mm from each end of the tube, perwissible deviatiop on outside
diameter shall be =0, 20 mm

{3} The beight of beads on the inner wall shall be ir accordance with Table 11

{See Fig. 1}
Table 1} Height of Beads on inrer Wali
Grade of permissible | Height of beads
deviation on inper wall Remarks
No. 1l Not specified Beads remain.
No. 2 Shali be crushed Max, about 0.3 s
10,20 o .
Mo, 3 010 m Removed by cutting
Height of beads
on inner wall
-' ;
/ Welded portion
{Al1 beads on pulside
surface will be resoved.)
Fig. 1
H:ITB mwﬂuhmummkm—;mm lhpun wh'm-ugum--ﬂu Establizhed ¢ ? tl Revised

showgihny o Foe_sor e o Tojeta Meww [
o s Feb. 1998
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Remarks:1. The height of beads on the inper wail may be specified at random
regardless of the grade of permissible dimensional deviation.

2, The winteun wall thickness of a portion which has been removed of
the bead on the inner wall shall be within the range of permissible
deviation on thickness.

3, The tubes of the permissible deviation grade Mo.d specified on
drawings already issued are all drawn tubes. Therefore, at every
engineering change, the method of indication should be altered to
that specified in TSG3153G.

4.3 Deviation on Inside Diameter
For the deviatier on inside diameter, value calculated from the permissible
deviations on owtside diameter and the wall thickaess by the equation {2) may be
used as the target value,

Ad = V(AR HRALT oo (2

where, Ad: deviation on inside diameter 2s & target (mw)
AD: permissible deviation on outside diameter (am}
At: permissible deviation on wall thickness (ma)

5. Test
The tubes shail be tested in accordance with the following testing methods.

0.1 Chemical Analysis
Chewical cowposition shall be tested in accordance with TSGLOVGE,

5.2 Tensile test

5.2.1 Test Pieces
Of test pieces specified in TS5G2204G, those specified in Table 12 shall be cut
oui from the tube.

Tabie 12

Test pieces Applicable iubes
No, 11 test piece | For tubes of smaller outside diameler
No. 12 test piece | For tubes of larger cuiside diameter
Flat test pieces cuat in the direction parallel
to the fube axis if precisely specified

Ho. 5 test piece

FIOTES.  The roomecrl wl the: smikan -uulll smaiortish ¢ i b g €1olHieaucal - Hlogatn i, syl L 1100 rd b skatdiard: ; ti - .
[ The secipest ~kall discand by shondkfiag ur fineoor seomm 1o Tiogola Sawr Srvpersiios & appaoproaie, e iooemenh coasuned i e Established / ? Revised :
hshcant wieen dhey ang s bomper merTwany due ke e iy e fcuinboll 1 CUTE el ol UL sk o

B T ~ssckod umel e secmecss] mfroiasison mhamd dhearss ot o std by il whiks vl oormesd of T Mot Compnrabus. ey il
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5.2, 2 Test Method
Test shall be cenducted in accordance with T3G2203G.

5 3 Bending Test
Bending test shall be conducted in actcordance with TSGZ352G,

0.4 Flattening Test
Flattening test shall be conducted in sccordance with TSG2351G.

5.5 Stretching Test
Stretching tesi shall be conducted in accordance with ¥562350G,

5.6 Torsion Test
5.6.1 Test Pieces

Tube which has its both ends melded to the iig shall be used as the test piece.
The length of the tube shall be 16D {D=ouiside diameter) or more (see Fig. 2).

Jig Jig
J Tube k
-
TN Y 7R
AN ) ) / A {“"
- o I
] .,
g \L\\ 10D pin. (D: Outside diaseter) //" \
-
Fig. 2 Metbod for Torsion Test
MOTES  The racypmen ol i st W)l weleniabe e hedlos g '-'-r' st ¥t ecetpt rf ihin. upeckerd " Estabbished f ? ti Revised -
e S L *
m.mhmf;--mmqmmmﬁn:mmd!mam?;m F ] b . ] 993
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5,6,2 Tegi Nethod
Set the test piece onto the torsion tester as shown in Fiz. 2 and apply torque
to the plastiic deformation (or breaksge) of the tube test piece. 0,2 X torsional
proaf stress t. {MPa} (kgf/wa’®l is the value obtained by dividing the torque
{Ts. 2}, at which 0.2 ¥ perpanent set occurs on propeiler shaft, by the section
aodulus by the equations (3) and (4).
{1) Find the spiral angle €. ..

. 602-L 180 o

&4t (deg) = . T s

where, r: radios of the tube (ma)
L: tength of the tube (om}

{2} Read T, : from the Torgque-Torzipnal angle curve (see Fig. 3.

Tes n
Torque| //

]
[
0

0%: Torsional angle

Fig. 1

{3} Rind the torsional proof stress z. (0.2 %,

= _E._!_ Y eeetarieriemtesataarismmasaresssstramatoraaceermrmaseeos
T, A ) (4}
where, I.: section soduluz = i [D Rt 1
16 [

D:: puiside diameter of the tobe (mm)}
Dy: inside diameter of the tube {(mm}

MOTES: mmﬁhmﬂm:u{m-;m;ﬂmwhmnmw Established / ? th Revised :
kT rrcopurn <dealF deiand by shorcding s o, «r riwew be Toyuds Seser Caporatnm of uppeop 1 - i -
q-hlmmnwhmrmmuukm iu—lw-hmnm-wﬂmﬂmqw

T, mibiicl i el L el Iy gl ey wlie 1ol uf Trigrela libttur Corporniom. Thiy F
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Exaupie: _S‘i‘ﬂl_l:‘:ll B - BR - Ho.3

drawing if necessary.

6. Drawing {ndication and Explanation om Codes
Drawing indication method and explanation oo codes for tubes are as fallows.

Permissible dimensionzl deviation grade *':
Re. 1, Wo.2 No.3

—— § : Seamless tube
—— B : Rleciric-resistance-weided tube
L— EP, ER. 870, B30: Bleciric-resistance-welded tube

for propeltier shafi
Type: & B. C (Soft saterial to hard zaterial}
Composition. mechanical properties:
il. 12, 13, 4, 15 16, §7
(lower stremgib to higher strengih)
Abbreviation for Steel Tube Xozoyo Machine
(steei tube for machine structural purposes)

Note:(2) Grade of permissible dimensional deviation may be specified on a desiga

Agplicable Standards

with Specifications

TSGI000G  Genera! Ruie for Chemical Anzlysis of Steel Materials

15622036 Tensile Test Method for Netallic Materials

TSG2204C  Test Pieces for Tensile Test for Metaliic Materials

TSGZI506C  Metallic Tube Stretching Tesi Method

TSG2353G  Metallic Tube Aspect Test Meihod

TSG2352C  Metaltic Tube Bendizg Test Metbed

TSG3153% - Cold-Drawn Carbon Steei Structural Tubes

JIS £ 8401 Rules for Rounding Off of Nuwerical Values

ASTM B28  Praclice for Using Significant Digits ia Test Data to Deiermine Conformamce
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Attached Table 1 Dimension of Seamless Steel Tube (highly available steel tubes)
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