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GENERAL CARBON STEELS

1. sScope
This standard covers general carbon steels that constitute automcbile parts.

Remark:
In this standard, units and numerical values given in { ] are based on the
customary units system, and are given for reference.

2. Classification and Symbols
Classification and symbols and proper standards are according to Table 1.

Table 1
Symbol |Usual standard|JI5 proper Remark
(reference) s-andard
858330 5834 88330 Steel plates and sheets,
strips, flats and bars

55400 5841 5400 Steel plates and sheets,
55490 §550 S5490 strips, flats, bars and shapes
55540 §555 T 85540

Remark 1:

The numerical figures in the symbols represent the lower limit values of
tensile strength (MPa) {kgf,/mm‘}.

Remark 2:

Steel bars include bar-in-coils.

Remark 3:

The maximum dimension of SS540 steel shall be 40 mm for the diameter, side,
distance across opposite side thickness.

Prepared and Written by: Engineering Administration Div.
""" MtlltlDt ©TOYOTA MOTOR CORPORATION
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3, Chemical Composition
. Chemical composition of general carbon steels shall be according to Table 2.

Table 2
Synmbol Chemical composition (%
C Mn P S
88330 | --==-- | --=-- 0.050 max. [0.050 max.
S$S400
85490 -

55540 0.30 max. 1.60 max. [0.040 max.|0.040 max.

Remark:
alloy elements other than those listed in Table 2 may be added to S5540,

if necessary.

4. Mechanical Properties
Mechanical properties of general carbon steels shall be according to Table 3.

hO'lI.‘;S The recipient of this standard shall undertake the following confidentiality obhgaum upon the m:eupl of thas| Established/ 5 Revised:
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Table 3 Mechanical Properties

Symbol Yield point or groof Tensile Thickness of steel material®’! (mm)
stress (N/7mm*) stren?th
Thickness of steel {(N/mm*}
material''’ (mm)
16 or|Over 16|0ver 40
under to 40
inecl.
58330 205 195 175 min.[330 to 430|To 5 incl. for plates, sheets, strips
min. min. and flats
Over 5 to 16 incl. for plates, sheets,
strips and flats
Over 16 to 50 incl. for plates, sheets,
strips and flats
Over 40 for plates, sheets and flats
To 25 incl. with diameter, side or
distance across opposite sides of
steel bar
Over 25 with diameter, side or distance
across opposite sides of steel bar
S5400 245 235 215 min. {400 to 510|To 5 incl. for plates, sheets, strips,
min. min. flats and sections
Cver 5 to 16 incl. for plates, sheets,
strips, flats and sections
Over 16 to 50 incl. for plates, sheets,
strips, flats and sections
Over 40 for plates, sheets, flats and
sections
To 25 inel. with diameter, side or
distance across opposite sides of
steel bhar
Over 253 with diameter, side or distance
across opposite sides of steel bar
85490 285 275 255 min.[490 to 610|To 5 incl, for plates, sheets, strips,
min. min. flats and sections
Over 5 to 16 incl. for plates, sheets,
strips, flats and sections
Over 16 to 50 incl. for plates, sheets,
strips, flats and sections
Over 40 for plates, sheets, strips,
flats and sections
To 25 incl. with diameter, side or
distance across opposite sides of
steel bar
Over 25withdiameter, side or distance
across opposite sides of steel bar
58540 400 390 --- 540 min. To 5 incl. for plates, sheets, strips,
min. min. flats and sections
Qver 5 to 16 incl. for plates, sheets,
strips, flats and sections
Over 16 to 50 incl. for plates, sheets,
strips, flats and sections
Te 25 incl. with diameter, side or
distance across opposite sides of
steel bar
Over 25with diameter, side or distance
across opposite sides of steel bar
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Table 3 (Continued)

Symbol |Test piece| Elongation Bendability
for . (%) Angle of bend Radius of inner Test
tensile (' ) surface piece
test
§5330 No.5 26 min. 180 0.5times of thickness No.1l
No.1l 2] min.
26 min.
No. ¢ 28 min.
No. 2 25 min. 180 0.5times of diameter, No.2
No.3 30 min. side or distance --
across opposite sides
£5400 No.5 21 min. 180 2.5times of thickness No.1l
Ne.l 17 min.
21 min.
No. 4 23 min.
No .2 20 min. 180 1.5times of diameter, No.2
No.3 24 min. side or distance
across opposite sides
55450 No .5 19 min. 180 2.0times of thickness No.1
No.1 15 min.
19 min.
No . 4 21 min.
No.2 18 min. 180 2. 0times of diameter, No.2
No.3 21 min. side or distance
across opposite sides
§8540 No.5 16 min. 180 2.0times of thickness No.1
No.1 13 min.
17 min.
No.2 13 min. 180 2.0times of diameter, No .2
No.3 17 min. side or distance
across opposite sides

Note: (1)

Thickness of steel material of shape steel shall be the thickness at the
position where the test piece is sampled as shown in Fig. 1. For steel bars,
diameter of round bars, side of square bars and distance across opposite sides
of polygonal steel including hexagon steel shall be used as the material
thickness.

N : The jent of this dard shall undertake the following conBdentiality cbligations upon the receipt of this Established/ 5 Revised:
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Remark 1:

Test pieces for tensile test and bend test shall comply with TSG2204G and
TSG2209G, respectively.

Remark 2:

Table 3 shall not be applied to both edges of steel strip.

Remark 3:

For the steel materials 58330, 55400, and 55490 of which thickness, diameter,
side or distance across opposite sides exceeds 100 mm, the yield point or
proof stress shall be 165 N/mm® or over, 205 N/mm? or over, and 245 N/mm® or
over, respectively.

Remark 4:

Elongation of No. 4 test piece of steel plate with the thickness over 90
mm shall be obtained by subtracting by 1 % from the value of elongation in
Table 3 for each increase of 25.0 mm or its odd in thickness. Provided that,
the limit of subtraction is 3 % at largest.

Remark 5:

No.3 test piece may be used in the bending test of the steel material with
the thickness of 5 mm or under.

standard.
«The
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Fig. 1 Sampling Position of Test Piece in Tensile Test and Bend Test for Shape Steels

3. Shapes, Dimensions and Dimensional Tolerances

Shapes, dimensions and dimensional tolerances of general carbon steels shall

be according to following standards.

{l)Hot rollied steel bars and bar-in-ceoils shall be according to Appendix 1.

(2)}Hot rolled shape steel (steel sections) shall be according to Appendix 2.

{3)Hot rolled steel sheets, plates and strips shall be according to Appendix
3.

(4)Hot rolled flat steels shall be according to Appendix 4. Provided that
tolerances of lengths of steel sheets, plates and strips, and tolerances
on widths of cut-edge steels shall be of the tolerance A, unless otherwise
specified.

NUIE: ‘The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this|
n .

standard - Establiahed/ 5 Revised:
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6. Tests
Test metheds for general carbon steels shall be as follows.
(l)Chemical composition
Chemical composition shall be according to TSG1000G and TSG2902G.
(2)Tensile tests
Tensile tests shall be according to TSG2203G.

7. Inspection
Inspection of general carbon stesls are according to the inspection standards
specified separately.

Applicable Standards

TSG1l000G General Rule for Chemical Analysis of Steel Materials
TS5G2203G Tensile Test Method for Metallic Materials

T8G2204G Test Pieces for Tensile Test of Metallic Materials
TS8G2209G6 Bend Test Pieces

TSG2902G Method of Spark Test for Steels

N(Ylﬁsra‘l'he recipient of this standard shall underiake the following confidenuality obligauons upon the receipt of this
stan .
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PPENDIX hape, Dimension, Weight and Tolerance for Hot Rolled Steel Bar and Bar-
in-Coil (JIS G 3191-1966)

1. Scope
{1)This standard specifies dimension, weight and tolerance thereon as well as

appearance, shape and allowable limit thereto of steel bar and bar-in-coil
which are manufactured by hot rolling.

{2)The application of this standard shall be specified@ in the respective
manufacture standards.

2. Definition
The definition of steel bar and bar-in-coil so called in this standard shall

be as follows:

{1)The steel bar shall be defined as the steel which is hot-rolled into a bar
form and supplied by being cut intc a prescribed length.

(2)The bar-in-coil shall be defined as the steel which is hot-rolled intoc a
bar form and supplied by being wound into a coil shape.

3. Expression of Dimension
(1) The dimension of steel bar shall be expressed in mm for the thickness, side
or width across flats, and in m for the length.
(2)The dimension of bar-in-coil shall be expressed in mm for the thickness,
side or width across flats.

4, Standard Dimension
(1) The standard diameter of round steel (inclusive of bar-in-coil} shall comply
with Table 1.

Table 1 {Unit: mm)

3 7 8 9 10 11 12 13
(14) 16 (18) 19 20 22 24 25
(27) 28 30 32 (33) 36 38 (39)
32 (45) 3 18 50 (52) 55 56

60 64 65 (68) 70 75 B0 85

90 55 100 110 120 130 140 150
160 180 300 |  c----------------=------

Remark 1:
It is desirable that the standard diameter other than those being enclosed

in parentheses shall apply thereto.

Remark 2:
The standard diameter shall apply to the round steel not less than 9 mm therein

and to the bar-in-coil not more than 32 mm therein.

- The recipient of this standard shall uadertake the following confidentiality obligations upon the receipt of this Established/ 5 Revised:

hall hreddin , or seturn to Toyota M Corporation i _sppropnate, the ents
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(2)The standard length of steel bkar shall comply with Table 2.

- Table 2 {Unit: m)
3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 8.0, 9.0, 10.0|

5. Dimensional Tolerance
{1)The steel bar and bar-in-coil shall have the diametrical variation as well

as the tolerance on the diameter, side or width across flats complying with
Table 3.

Table 3 (Unit: mm)

Diameter, side | Tolerance Diametrical variation'®’
or width across
flats
Under 16 0.4 Not more tham 70 % of total
16 to 2B, excl. 0.5 tolerance range of diameter,
28 and over +1.8 § |[side or width across flats.
Note: (1)

The diametrical variation shall be denoted by the difference between the
maximum and minimum values of the diameter, side or width across flats in
the same sectional area.

(2)The tolerance on the length of steel bar shall comply with Table 4.

Table 4
Length Tolerance
7 m and under T mm
Over 7 m Add 5 mm to the tolerance on the

+ side in the upper line for every
increment of 1 m length or the
fractions

6. Weight
(1)The weight of steel bar shall comply as a rule with the calculated weight

and shall be expressed in kg. Provided that the weight of bar-in-coil shall
comply with the actually scaled weight.

{2)The calculating method for the weight of steel bar shall comply with Table

3, however, the dimension in this case shall be of the expressed dimension.

(3)}The cross-sectional area and unit weight to the standard diameter of the

round steel which was found in compliance with (2) shall comply with Attached
Table 1. :

revision of current version of thes a_lap
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Table 5
Segquence of Calculating method Rumber of result figures
calculation .
Basic weightl0.785 (Weight of 1 m length X 1 cm®
{kg/cm®/m) sectional area)
Cross- Round steel DZXQ,7354x1/100 Round off in numerical
sectional where D: diameter (mm)}{value to 4 places of
area (cm?) Square steel|a’X1,100 significant figures.
where A: side (mm)
Hexagon B*X0.8660%X1/100 .
steel where B: width across
flats (mm)

UOnit weilght|Basic weight (kg/cmﬂhn) X ¢Cross-|Round off in numerical
{kg/m) sectional area (cmz) value to 3 places of
significant figures.
Weight per|Unit weight {(kg/m) X Length (m) JRound off in numerical
piece (kg) value to 3 places of
significant fiqures.
Provided that round off
those exceeding 1000 kg in
the integer value of kg.
Gross weight|Weight per piece (kg) X Total number|Round off in integer valiue
(kg) of pieces of the same dimension |of kg.

Remark 1:

The calculating method for the cross-sectional area of steel bar which is
not specified in the above-mentioned Table shall comply with the agreement
upon with the purchaser.

Remark 2:

The rounding of the numerical value shall comply with JIS Z B401 - Rules
for Rounding off of Numerical Values.

7. Tolerance on Weight
The tolerance on weight of steel bar in case being specified by the purchaser,
shall comply with Table 6. Provided that the calculating method for tolerance
shall be denoted in percentage of dividing the difference between the calculated
weight and actually scaled weight by the calculated weight.

. Th b i foll confidenbality obl the receipt of thus N -
5.(?138“ S e recipient of this standard shall undertake the following enbality sbligaiions upon the pt of Established/ 5 Revised:
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B. Appearance

through the inspection.

being repaired shall be no: less than 95 % of

Table 6

Diameter, side or | Tolerance Application
width across flats |’
Under 10 mm 7 % Applicable to each lot (1 tonm min.) of the
10 mm to 16 mm, excl. £5 3 same dimension. Provided that gpplicable
16 mm to 28 mm, excl. *2 % Lo each lot.of 10 pieces or more in case of

number of pieces corresponding to 1 ton not
28 mm and over 3.5 % |suffice 10 pieces.

(1)The steel bar and bar-in-ceil shall be free from injurious defect in use.
Provided that the bar-in-coil is possibly inclusive of some abnormal portions
because of no cccasion to remcve the portion including the defect in general

(2)In case of the steel bar having the injurious surface defect, the manufacturer
may remove the defect by chipping or grinding. Provided that the conditions
in this case shall comply with the following respective items:

(a)The dimension (diameter, side or width across flats} of steel bar after

the expressed dimension,

(b)The repaired portion of steel bar shall be cleanly finished and smoothed
on the boundary with the surface as it is rolled.

Round Steei @ D: diameter

Nm'rhe reciment of thus standard shall undertake the following confidentiality chligations upon the receipt of this
! .
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Attached Table 1
; Table 7
Diameter Sectional [Unit weight| Diameter Sectional Unit
{mm) area (cm?) {kg/m) (mm) area {cm?) weight
(kg/m)
3 0.2827 0.222 (45) 15.90 12.5
7 0.3848 0.302 46 16.62 13.0
8 0.5027 0.395 48 18.10 14.2
9 0.6362 0.495 50 195.64 15.4
10 0.7854 0.617 {52) 21,24 16.7
11 0.9503 0.746 55 23.76 18.7
12 1.131 0.888 56 24 .63 19.3
13 1.327 1.04 60 28.27 22.2
(14) 1.539 1.21 64 32.17 25.13
16 2.011 1.38 65 33.18 26.0
(18) 2.545 2.00 (68B) 36.32 28.5
19 2.835 2.23 70 3B.48 30.2
20 3.142 2.47 75 44 .18 34.7
22 3.801 2.98 80 50.27 3.5
24 4.524 3.55 85 56.75 44.5
25 4.909 3.85 S0 63.62 49.9
(27) 5.726 4.49 95 70.88 55.6
28 6.158 4.83 100 78.54 61.7
30 7.069 5.55 110 85.03 74.6
32 8.042 6.31 120 113.1 88.8
(33) 8.553 6.71 130 132.7 104
36 16.18 7.99 140 153.9 121
38 11.34 8.90 150 176.7 139
{39) 11.95 9.38 160 201.1 i58
42 13.85 10.9 180 254.5 200
200 314.2 247
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G 3192 - 1994)

1. Scope

permissible variations thereof.
Remark 1:

standards.
Remark 2:

off of numerical values

2. Definition
Steel sections

cut in specified length to be supplied.

3. Sectional Shape and Classification

as given in Table 1.

This Japanese Industrial Standard specifies the dimensions,
tolerances of hot rolled steel sections as well as the appearance, shapes and

APPENDIX 2 Dimensions, Mass and Permissible Variations of Hot Rolled Steel Sections (JI

The application of this Standard is specified in the relevant product

The following standard is cited in this Standard: JIS Z 8401 Rules for rounding

For the main term used in this Standard, the following definition applies:

The steels which are hot rolled to the sectional shape specified in 3., and then

The sectional shapes of the steel sections and their classification shall be

mass and their

S

NO’I‘ES The reapient of this standard shall undertake the following confidentiality obhiganons upon the receipt of thus
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Table 1 Sectional Shape of Steel Sections and Classification
Classification Sectional shape diagram

Angles Equal legs

Unegqual legs

Unequal legs and

thicknesses

I sections

Channels

Bulb flats

T sections

H sections

e e e

4. Expression of Size
The size of the steel sections shall be expressed by each sectional dimension

in millimeter and the length in meter.

5. Standard Dimensions
The standard dimensions shall be as follows:
(1)The standard sectional dimensions of the steel sections shall be given in
Attached Tables 1 to 8.
(2)The standard lengths of the steel sections shall be as given in Table 2.

Table 2 Standard Length {Unit: m})
[6.0 6.5 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0

OTES: Tor reapient of s standard shall waderiake the Tallowiog conB denaaliy SRLEaams wpon 16 Toompt of B o e Do

N
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mnhineﬁ in l.thia aum :hgn they 4 no longer neceuuyw&nue to the gmrmimunn of %mwnrh concerned or the b
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6. Shape and Dimensional Tolerances

The shape and dimensional tolerances of the steel sections shall be as follows.

The tolerances of the steel sections other than those specified in (1) and (2)
shall be agreed upon between the purchaser and supplier.

(1) The shapes and dimensional tolerances of the angles, I sections, channels,
bulb flats and T sections shall be as given in Table 3.

(2)The shape and dimensional tolerances of the K sections shall be as given'
in Table 4.

The tolerances on ends-out-of-square, however, shall be applied
on the request of the purchaser.

NO%TI:E recipient of this standard shall undertake the [ollowing confidentiality obligations upon the receipt of this,
sten .

=Th: 1 shall di d by shreddi fire. 4 to Toyota M
contaimed in this standard when they Bre D0 Jnger RECEssary dv

) Established/ 6 Revised:

D&r {Corporation if nglprupnau!. the documents

rﬁe ne longer necessary due Lo the termination of the work concerned or the

nmo&oﬁmgrn%vemo&fﬂ!l:}ﬂa 3 li lated theret ed by and under sol ol of T

oThis standard and the nical information rela eTeto are own nd under sole con 'oyo

grporauon. ‘They shall not be desclosed Y h
Maotor Corporation

" & Feb.1999
1n whole por in part to any thard party ‘without pnor wnitten consent of Toyota)
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Table 3 Shapes and Dimensional Tolerances of Angles, I Sections, Channels, Bulb Flats and T
Sections {Unit: mm}
Dimension. Tolerance Reémarks
Leg length|Onder 50 +1. 5
(A or B} [5G or over to and excl. 100 +2 .0
100 or over to and excl. 200 +5 ¢ :
200 or over +4 .0 < £ <
Depth (H) [Under 100 *1.5 “—-— . .
100 or over to and excl. 200 E P —
- B
200 or over to and excl. 400 +3 .9 . 1 aﬂ -
400 or over +3 .0 = I'/f
Thickness [For leg|Under 6.3 +0.5 i i
(t. t1, ta)|length A (B[ 3 or over to To 5 cx
fortion) o: and exel. 10 ) N\
sec
under 130 in|.0OFOVertoand to.s =
depth 16 or over +1.0
For leg|Under 6.3 t0.7 4
length A (BT 3 or over to x *I
for T 0.8
. and excl. 10 X G S
section) oOrEE T over toand £ 0 LA
130 or over inf ..y 16 ' o
depth - -
l6 or over to and +1.2
excl. 25 A
25 or over *1 5
Length 7 m or under b
Cver 7 m Add 5 mm to the plus [
side tolerance given t
in the above column -
for every 1 m increase
in lengths or its
fraction. \
Out-of- I section 2.0 % orunder of width -
square (T) B o
Sections excluding I and T|2.5 % or under of width i N .
sections of flange B (or leg 3 i
length)
Bend I and T sections 0.20 % or under of{To be applied to bend such as
length sweep and camber.
Sections excluding I and T|[0.30 % or under of
sections Length
Web-off- [300 or under in|T section 3.0 1
center (S)(width 8 s=bh jE
2 b, b
Remark:
The purchaser may designate that the out-of-square shall be 2 % or under
of the leg length for egual leg angles 200 mm or more in leg length.

: i dertake the foliowi nfi atity obls th i i - .
E&?ﬂ%mmeu:dﬁumudmaﬂun ] owing confidentiatity : ‘-lmmsupo.n e receipt of this) Established/ 5 Revised:
aThe recipient shall da n;by shredding or ﬁzf or return to Toyota Motor Corparation :fa&pmpn:te. the d
oonumedmliu shﬁ.s:r w:en they no longer neceasary due to the termination of the work concerned or the
revimon of current version of this sta daﬁ‘ Feb.1999
¢ sumhrsnmd et:& | information related Lherewareaw?r?by and under sole control of Tuyot? Motor|
M%r&?r hmrm:ynshull not be csed 1n whole nor in part to any third party without prior written esnsent of Toyota!

16 / 45



CONFIDENTIAL DO NOT REPRODUCE

& | TOYOTA ENGINEERING STANDARD | TSG3290G

Table 4 Shape and Dimensional Tolerances of H Sections {Unit: mm)
Dimension Tolerance Remarks
Wwidth (B) Under 100 in nomigal +3 0
width
100 or over to and excl. +a. 5
200 in nominal width
200 or over in nominal +3. ¢
width
Depth (H) Under 400 in nomiral )
depth
400 or over to and excl. *3 .0
600 in nominal depth
600 or over in nomirnal +4.0
depth
ﬁhiekne Flange |{Under 16 +i1.0
§s (tz2) 16 or over to and excl. +1 5
25
25 or over to and excl. +1 7
40
40 or over +2 ¢
Web (t;)jUnder 16 +0 7
16 or over to and excl. +1.0
25
25 or over to and excl. *1.5
40
40 or over +2 .0
Length 7 m or under ik
over 7 m Add Smmto the plus side
tolerance given in the
above column for every
1l m increase in length
or its fraction.
Out-of-square 300 or under in nominal[|l.0 % or under of width [
(T depth B, provided that 1.5 mm

is the minimum.
over 300 in neominalll.2 % or under of width

depth B, provided that 1.5 mm
is the minimum. L L
Bend 300 or under in neminall|0.15 % or under of|Tc be applied to bend such
depth length as sweep and chamber.
Over 300 in nominal|d.10 % or under of
depth length
[Web-off-center [300 or under in nominal +2. 5
) depth and 200 or under ina s=hzh b, ”E
nominal width z ]
Over 300 in nominal +3 5

depth and over 200 in
nominal width

Concavity of web|Under 400 in nominal 2.0 3
(W) depth

400 or ¢ver to and excl, 2.5

600

600 or over 3.0

Ends-out-of-square (e) 1.6 ¥ or under of width P 5
8 eor of depth H, 2: Fia |
provided that 3.0 mm is
the minimum.

Ni - The recipient of this standard shall undertake the followang confidentiality ocbhgatons w the receipt of this| N -
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7. Mass

Attached Tables 1 to 8,

The mass of the steel sections shall be as follows:
(1) The mass of the steel sections shall, as a rule, be expressed by theoretical
mass in kilogram.
(2)The method for calculation of mass of the steel sections shall be in aceordance
with Table 5 based on the nominal dimensions.
{3)The sectional area and unit mass of the steel sections obtained in terms
of the standard sectional dimension in accordance with (2) are as shown in
Besides the sectional area and unit mass, Attached
Tables 1 to 8 show the position of gravity center, the geometrical moment
of inertia, the radius of gyration of area and the modulus of sections for

At;+ta{B-£1)+0.215(r % r;?)
For I sections

Ht +2t;(B-t;)+0.615(r,%-r;?)
For channels
Ht)+2t,(B-t,)+0.349(r;*-1.2)
For bulb flats
At+dr;+0.289d(2r;+d)-0.215(r % +1,%)
For T sections

Bt2+0 . 307r12+482 .6

For H sections
t,(H-2t,)+2Bt,+0, 8582

informative reference.
Table 5 Method for Calculation of Mass
Calculatin Calculation method Number of figures in
g step calculated result
Basic ma550.785(masspercm‘sectionalareaper -----
{kg/cm? m) [meter length)
Secticnal |[The values calculated by thelRound off to 4 significant
area (cm’) [following formulae shall be{figqures. :
multiplied by 1/100.
For egual leg angles
t(2A-£)+0.215(r°%-2r,%)
For unequal legqg angles
t{A+B-t)+0.215(r%-2r,%)
For unegual leg and unequal
thickness
angles

Unit

mass(Basic mass (kg/cm’"m)XSectional|Round off to 3 significant
(kg/m) area (cm?) figures. For those
exceeding 1000 kg, round

off to integer in kg.
Mass offunit mass (kg/m)XLength (m) Round off to 3 significant
single figures. For those
piece (kg) exceeding 1000 kg, round

off to integer in kg.

Total mass
(kg)

Mass of single piece (kg)XTotal
number of pieces of the same size

Round off to integer in kg.
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Remark 1:
The calculation method for the sectional area of the steel sections other

than those given inh Table 5 shall be agreed upon between the purchaser and
supplier.

Remark 2:
The symbols which are used for the calculation of the sectional area stand

for the sectional dimensions of the steel secticn, and the relation of the
symbols to the respective parts of the section is shown in Attached Tables
l to B.

Remark 3:
The rounding off of the numerical values shall be in accordance with JIS

Z 8401.

8. Tolerance on Mass

When the mass tolerances for steel sections are designated by the purchaser,
they shall conform te Table 6. In this case, the tolerances on mass shall be
expressed in percentage of thedifference between the theoretical mass and actual
mass to the theoretical mass.

Table 6 Tolerances on Mass

Thickness Tolerance Remarks
Under 10 mm t5 % (1) Thicker nominal wvalues shall be applied.
10 mm over T4 % (2) To be applied to one lot of the same size

(1 t or over).
When the number of pieces corresponding to 1
t does not amount to 16, it shall be applied
to each lot of 10 or more pieces.

9. Appearance

The appearance of the steel sections shall be as follows:

(1)The steel sections shall be free from defects that are detrimental to
practical use.

(2)In the case where there is some harmful defects on the surface of the steel
sections, the manufacturer may remove or repair the defects by grinding or
welding. In this case, the operation shall be as follows:

NO ?a'l'he recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this
standard.
Thmu'em;hal.]dusrdb hreddi fire. L 1o Toyota M Corporanion if appropriate, the documents
'wnpt.ameﬁlw this stan ‘;rd ‘,"h:nr?heynsrgrnurr :;e?n‘;gs:m%e wo‘lgg Lerrlgxgnauun of 1 % \3ori concerned m'e
revaaon of current version of this standard.
sThis standard and t.l!:ﬁ m:hm::gll infermation related thereto are owned by and under scle control of Toyota Motar
orporation. They shall not be disclosed 1n whele nor in part to any third party without pnor wniten consent of Toyota

Mator Corporaucn.
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9.1 Conditioning with Grinder

(1)The sectional dimensions of the steel sections after conditioning shall fall
within the range of the tolerances. When approved by the purchaser, however,
this restriction may be applied flexibly according to its application.

{2)The conditioned parts of the steel sections shall be finished neatly, -and
the boundary between the repaired portions and as rolled surface shall be
smoothly finished.

9.2 Repair by Welding

{1)The harmful defects of the steel sections shall be repaired by welded overlay
after complete removal by means of appropriate method such as chipping or
grinding.

{2) The depth of the defect-removed portion previous to repair by welding shall
be not more than 30 % of the nominal thickness. For the toe of the flange
of the steel sections, however, the depth shall fall within the nominal
thickness of the flange from the edge (12 mm max.}.

{3)The repaired area by welding shall fall within 2 % of the whole surface area
of the steel sections.

(4)The weld repairing shall be carried out by suitable means according to the
kind of steel products.

{5)The welded part of the steel sections shall be free from undercut or overlaps
around the fringe of welds. The reinforcement of weld shall be at least 1.5
mm or over in height from the rolled surface, and this shall be removed by
chipping, grinding, etc. and neatly finished as high as the rolled surface.

(6)The heat-treated steel sections themselves shall be heat-treated once again
after the repair by welding.
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Attached Table 1l Standard Sectional Dimensions of Equal Leg Angles and Their Sectional
Area, Unit Mass and Sectional Characteristics

¢ Geometrical moment of inertia / =a”
Radius of gyration of area i=JfT/a
N Modulus of nection Z=lte
!

- @- (¢ = sectional area)
¢

B
Stendard sectioual dimensien | Bec. Unit Infortative referanss
tional | mase
mm e Toua
s Cammatrieal of inartia Redins of gyration of Modalus
AXB il nimn| kg/m| Feiy momant myration ofarws | of eaction
om cm* [ cm?

G|G L L, | Maximom | Misimens | £, | 4, mlm Z | z
| I I i | 4

1427 1120718019 0.797]  6.197 1.26]  0.332)0.743 |0.747|0.9400.383] 0.448] 0448

25X 4
30 % 4 1.727]  1.36/0.834]0.844/ 1.42| 1.42 2.26|  0.590(0.908(0.908] 1.14|0.585] 0.661] 0.601
40 x 4.5 2.336] 183 1.09] 1.09 3.53 353 5.60) 1.46] 1.23| 1.23] 1.55{0.790} 1.21} 1.21

3.758] 2.95 LI17] LI7 5.42 5.42 8.59 2.25] 1.20] 1.20{ 1.51]0.774 191] L9
274 1.24 1.23 65.50 6.50 10.3, 2.70; 1.36] 1.36; 1.72(0.880f 2.00; 100
4.302| 3.8} 1.28) 1.28 7.91 7.91 12.5 3.29] 1361 1.36] 1.71[0.874] 2.46) 2.46
3.892| 3.06[ 1.37] 1.37 .06 9.06, 14.4 3.76] 1.53] 13| 157]0963] 249 249
4.802( 3.77] 1.4 141 1.1 1.1 175 4.58( 1.52| 1.52( 1.91|0.976| 3.08| 3.08
443 144 143 12.6 12.6 20.9] 5.23) 1.50) 1.50{ 1.88}0.963| 3.55] 3.55

o

i
L I CA ey

X

8

2
%
i) b Ed Bt Bl st B IR L A IR B EL

3

3

3

5

4

5

4

5
50 x 6 65 5 5.0

4 651 3 | 4.602| 368 1.61] 1.6) 16.0 16.0 254 6.62] 185 1.85] 233] 1.19] 3.66] 3.60
60 x 5 65| 3 { 5802 4.55] 1.66] 1.66 19.6 19.6; 32 A.09| 1.B4| 1.B4] 2.32) 1.18] 452 4.52
65 x 5| B85 3 | 6.367] 500} 1.77| 1.77 25.3 2S§r 40.1 105 | 1,99 1.99] 251) 1.28; 535] 5.35
65 % 6 B5 4 7.527] 59]; L8] 181 29.4 29.4] 46.6| 12.2 | 1.98] 1.98f 2.39] 1.27} 6.26| 620
65 % Bl B85 6 | 9.761] .66 L83 188 36.8. 36.8 58.3/ 153 | 1944 1.94) 244 125] 796 796
T0x 6 85 4 | 8127 6.38] 1.93] 1.93 37.1 317.1 SB9! 153 | 2.)4] 2.14) 2.69| 1.37] 7.33] 733
5% 6| 85 4 ! 8727 685 2.06] 2.06] 46.1 46.1 3.2 19.0 | 2.30] 2.30) 2.50; 1.48] B.47] 8.47
Tax 9 85 6 {12691 996 2.37] 2.17 4.4 6.4 102 26.7 ) 2.25] 2.25] 2.84] 1.45) 121 { 121
5% 12] 85] 6 [1656 | 13.0 | 2.29( 2.29 81.9 81.9 129 34.5 | 2.22| 2.22] 2.79] 1.44] 15.7 | V5.7
80X BO| 6] 85| 4 | 9327 732] 2.18{ 2.18 56.4| 56.4 89.6 23.2 | 2.46] 246/ 3.10{ 1.58) 9.70] 9.70
90x 90 6| 10 5 [10.55 | B.28{ 2.42( 242 80.7 80.7 128 33.4 | 2.77| 2.77] 3.48} i.v8] 123 | 123
90x 90| 7 10 5 {1222 | 9.59] 2.45] 2.46 93.0 93.0 148 383 | 2.96] 276] .48 L.77] 142 | 14.2
90x 90 10} 10 7 11700 | 13.3 | 2.57 2.57, 125 125 199 51.7 | 2l 271 342 1.74f 195 [ 195
90x 90 13| 10 7 J2t.71 | 17.0 | 269 2.69 156 156 248 65.3 | 2.68) 2.68] 3.38] 1.73] 248 | 248
100 100] 7] 10 5 [13.62 | 107 | 2.7)] 2.7t 12¢ 129 205 53.2 | 3.08[ 3.08) 3.88! 1.98[ 17.7 | I7.7
100 100| 10] 10 7 11900 | 149 | 2.82[ 2.82 175 175 218 720 | 3.04] 3.04] 3.83 1.95] 244 | 214
100 x 100] 138 10 7 12431 1 19.] | 2.94] 2.4 220 220 348 91.1 | 3.00) 3.00{ 3.78] 1.94] 311 { 311
120x120{ 8| 12 5 (1876 | 147 | 3.24) 3.24/ 258 258 410 106 .71 3.71] 4.67| 2.38] 29.5 | 9.5
130 130) 9] 12 6 (2234 | 17.9 [ 3.53] 353 356 366 583 150 4.0t 401 506 2.57] 38.9 1 M7
130 x130| 12{ 12 B.5(29.76 | 234 | 3.64] .64 467 467 743 192 3.96[ 396} 5.00] 2.54| 49.9 | 499
130 x 130 15] 12 8.5/ 36.75 | 288 | 3.76] 3.76 568 568 902 2 3.93] 193] 495 2.53] 615 | 0l.5
150 % 150] 12| 14 7 i3MI7 1273 ] 413 404 140 740 1180 304 4.61] 4.61] 5H2| 295 68.1 | 6.1
150 x 150! 15 14 [ 10 14274 | 33.6 | 4.24] 4.29 888 BA8 1410 365 4.5 4.50] 5.05 292] A26 | Ko

419 | 440 340 1 0% 1 (%0 1730 451 4.52] 4.52| 560 291103 3
4052 318 | 473 473 110 1170 ) 85U A8 5380 5.38] .58 3.4 viH | UlK
50.21 ] 39.4 | 485! 4.85| 14w I 440 2 290 S 335] 5351 6.75) 3420114 514

]
i
8|3

150 150] 19] 14
175x175) 12] 15
175 175 151 15

2002000 15] 17 | 12 [57.75 | 453 | 5.46] 5.%) 180 2180 1470 891 6.14] 614 575! 3494150 I
2002000 20] 17 | 12 [76.00 | 59.7 | 5.67] 5.67] 2820 2 820 4450 | 1160 609 6.0 T AR JNPIYT T
2002000 23] 17 | 12 |93.75 | 736 | S.86| 586 Y42 3420 5420 | 1410 64| 6034 T.ul 388242 2K
250 %2500 25] 21 | 12 B9 | 937 70 710 €450 H950 | 1LODD | 2860 763 .63 060 AJ0[RE R4
250x 2500 15[ 24 | 18 p426 [t28 7450 T35 4 Llo DG L1400 | 3T '.'.-I‘)I Tad] 903 dasslT el
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Attached Table 2 Standard Sectional Dimensions of Unegua eq Angies and eir
Sectional Area, Unit Mass and Sectional Characteristics

< Geomaetrical moment of inertia [ =a v v
Radius of gyration of srea i=fITa Y !
Modulus of zection Z=1l/s o N v
= . {a = sectional arcs) L A
a0 x y
< X Ye. X
c g}’ &l o
— v Cal inl
g. G
B Y 14
Standard sartional dimwnsicon | Sor. | Unit Informative refsrence
tonal | oasss
mm area
Pusilion of Geomatrical moesent Rading of pration of aree Madulus
AxB [t n|n | [te/m| e | inma tan o] efbection
m cm* cm cm?
Glo| | & WS 0 | 4 M ]Ma z | &
L & i %

Wx 15| 9] 85| 6 404 [ 110 |275/200/109| 681|148 341|278 | 220 309 | 1.56 0676 174 | 124
100x 75| *f10 | S 1187 932 |3.061183( 108 | 569144 | 308 315 219 | 3.49 | 1.61 fos48] 170 | 100
Wwox s|1wlo |7 1650 [ 1300 [217]10a]150) 761|404 413|811 | 215343 158 |osaa 33| 187
123 757 7|10 5 1362 | 107 [410(1.641219] 60.4[243] 366|401 {201 ) 423 | 160 ¢362| 261 | 103
125x 75110010 |7 1900 | 149 J4221135)299 | 808|330 | wwof 396 | 206 | 417 151 | 0357 36.1 | 140
125x 15| 13|10 | 7 243] | 19,1 [435[1.B7| 376 | 100 415 61939 | 204 ;413 160 jOMs2} 461 | 179
125 9| 10 | 10 7 2050] 161 [395|2221318 ]| 138 30] 7621354 | 259 1.93 10505 | 37.2 | 203
125 90413 (10 7 2626 | 206 407|234 ]| 401|173 47T | 963|301 (257 | 426 | 1.91 |0sS01] 475 | 25.9
150x 90 ) 912 [} 2094 | 164 |495[1.99] 485 183 5371 00.4 | 481 | 252 1.96 |0.361 | 482 | 190
1502 90 (12|12 | &5 (2736 ) 215 {s.07|z10]619]167 |eas |10z 476 ) 247 1 500 | 1,93 [0357| 623 | 24
150x100| 9|12 ] 21.84 | 17.} 476|230 | sa2 | 181 579 | i0s 479 | 288 [ S.15 { 218 0430 ]| 49.1 | 238
150x 100 { 12 |12 B85 | 2056|224 |4B3{241|642] 228 738 | 132 624|282 | 509 | 215 | 0.435] 63.4 | 20,1
150100 ) 1512 85 13525 (277 |s00(2s53| 782 | 276 897 | 161 4711280 | 504 | 2.4 (0431 7B.2 [ 370

————— — - —_— — —— Fo P TP To— = PTITY - -
NOTES, The of thia shall ¢ the open B reept S M Established/ 5 Revised:
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Attached Table 3 Standard Sectional Dimensions of Unequal Leq and Unequal Thickness
Angles and Their Sectional Area, nit Mass and Sectional Characteristics

Geometrical moment of inertia [/ =ai? ‘{ r
Radius of gyration of area i={TTa '1
Modulus of section Z=1/e | k |
- b (¢ = sactional area) y N
< 1 \1. v
PREERLIIER S 2y
Y < u- . J
X T 1 ;
1y
[ 1
C : &
y B
Bandard mctiongl dimension| See- | Unit Informative reference
tional | mass
mm Ares
v gy ?ﬂit'-:'d Geomatrical moment Radius of gyration aof area Modulus
AXB |t [ain|n | =™ i s o inertia tan o | ©fvaction
cm em! em cm?®
Manri. it
GlG I L | oem m b i m ::: Z Z
L I8 Iy [
200x 9 9(14|14] 7 | 2966 233 | 636/215] 1210[200[ 1290]125| 6.39| 260 | 6.58| 2.05 |0.263 | 88.7] 29.2
250x 90[10{1S{17) 8.5) 3747 294 | B61[192| 2440223 2520)|)47] B.0B| 244 ] 8.20] 1,98 |0.182 |149 | 315
250x 9011216171 BS5| 42951 33.7 | 899( 189 2790{238| 2870|160| 8.07| 235 | 818] 1.93 {0173 174 | 335
300x 90[11{16{19; 9.5 4622 | 363 |11.0 | 1.76| 4370|245) 4440 1668 | 9.72{ 230 | 980} 1.90 |0.136 |229 | 338
300x 90{13|17]19] 9.5]5267| 41.3 113 [1.25) 4940|259 5020|181 | 968] 222 | 9.76} 1.85 [0.128 [285 | 358
350x 100 12117|22)11 | 57.74 | 453 |13.0 | 18T 7440§362) 7550)251| 113 | 250 {114 | 2.08 {0.12¢ 338 | 445
400x 100/ 1318124112 | 68.59 | 538 [15.4 | 1.77{11500| 388 | 11 600{ 277 | 129 | 238 {13.0 | 201 0099 6] 467 | 411

g{ TES: The of this st shall the following confidentality ebhigations upon the recerpt of this Established/ 5 Revised:
Feb.1999

-T e remmem hall discard by shredding or fire, or return to Toyota Mo&)r Corporation if %pmpn te, the documeﬁlts
tained in this standard when they are no longer necessary due 1o the termunauon of the work concerned or Lhe

revuuon of cu nt version ¢ i t i3 standa
Ehm atandar rucal information related thereto are owned by and under sole concrol of Toyota Motor
orporation. Thev ahnﬂ not be disclosed 1n whole nor in part to any third party without pnor written consent of Toyota

Mowr Corporation.
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ttached Table 4 Standard Sectional
t Mass and Sectional Characteristics

A
Uni

Geometrical moment of inertia [ =ar?

imensions of T Sections and Their Sectional Area

' Radius of gyration of area i=JT7e
= Modulus of section Zel/e
{a = sectional area)
s (}
B
Standard sectional dimension Bee- Unit Informative reference
o =l Positions! | Geometrieal moment | Radius of gyration | Modulus
s [ [ [l | o | wm | R | S e
om em! em em?

GG iy L ix by Z Z
100x 75| S g 7] 35| 1643 129 0 0 281 413 4.1 1.70 562! 126
125 75| 55] 95] 9| 45) 2045 16.) o [ 538 515 5.13 1.68 860) 153
150x 751 55| 95] 9] 45| 2183 17.1 0 0 819 3715 6.12 1.62 109 15.3
150x1251 85| 14 [13[ 65| 4615 362 /] 0 1760 385 618 289 235 61.6
180x100| 6 10 |10 5 30.06 3.6 [ o 1670 138 745 214 186 s
20x100| 7 10 |17 5 3.06 6.0 0 0 2170 138 Bl 205 217 217
200x150| 9 16 15| 15] 6416 04 o 0 4450 753 834 3431 46 |10
250x125| 15| 125{12| 6 { 4870 3y | o | o s 180 a7 10.3 263 | 414 | sae
250x125| 10 19 121 105] 7073 555 0 0 7310 538 102 276 585 86.0
300x150| 8 13 {121 & 61.58 463 0 0 9480 588 124 309 | 632 T84
300150 | 10 185119 95 @47 65,5 o 44 12 700 B86 123 326 849 (118
W00x150| 115 22 23] 1.5 9788 6.8 +] 0 14 200 1080 §2.2 132 978 143
BOx1Se| 9 15 13| 65 7458 385 0 0 15200 702 143 307 80 9315
IOx IS0 12 24 {25} 1254 111 8.2 0 0 22 400 1 180 14.2 326 {1280 |\58
400 x [50 | 10 B 17| 85| 9L73 320 ] Q 24 100 864 16.2 3.07 | 1200 Hs
OxIS0{ 125125 [27] 135 121 O34 0 0 31 700 1240 16.1 18 | 1580 165
450x 175t 11 20 12| 95] M6R 93 1] (4] 3% 200 1510 183 360 {1740 m
450 1715 | 13 26 L7 1S 1 ! 13 1] 1 48 800 2 183 iz f2ime (231
600190 ] 13 | 25 |25 125 1694 j' (S 0 0 a0 | 2460 21 38l (3280 259
eoxtenl 1o | 35 :;”"l C - TE R b o ® 130000 | 330 2.1 397 |43 |31

: S L
£ con

Ni : The recapient of thas standard shall undartake the foll

n .
:’Fhe recipient shall discard by shredding or fire, or return te Toyota Mol
mmneﬁ in thi ltan’&_ard when they En nﬁorfonnr necessanrumu ta tf;
revision of current version of this stanidard.
-E'hu uundar%hlnd the tachnical ormation related thereto are owned
orporation. They shall not be
Motor Cornoration.,

termination of the worl

ned by and under sole control of Toyo
osed 10 whole nor in past to any third party without prior wntten consent. of Toyota

upon the receipt of this

oo SRR s e

Motor

Established/ 5 Revised:
Feb.1999
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Unit_Mass _and Sectional Characteristics

2

Attached Table 5 Standard Sectional Dimensions of Channels and Their Sectional Area,

= Gecmetricsl moment of inertia [ =ar?
2 i} 0: Radius of gyration of arsa i=J/T7a
25!‘. Eih Modulus of section Z=l/e &
I (g = sectional area)
X
—
B
Standard sectional dimension :‘d ::: Informative reference
e e Potionof | Goomtrical mormen | Radits of prasion|  Mduius
HxB { & | 4 {nl n| et | kgm | wevity sfinertia ofarea soctien
em cm* em cm’
Lo I o I I, iy i Z Z,
Tex 40! S5 7 Bl 4 8818 692 0 1.2 53 122 292 L17 20,1 | «47
100x 50| 5 5 8 4 11.92 936 [ 1.54 188 26.0 397 1.48 376 | 152
125x 65| 6 8 8! 4 17.11 134 o 190 424 618 498 190 618 | 134
150x 75 65/ 10 [10] 5 an 186 0] 228 861 nz 603 | 222 118 24
150x 75| 9 125 (25] 15| 3059 %0 o] 23 1050 47 586 19 150 %83
180x 75 T 05|11 55( 1720 L4 0 213 I 380 13 112 219 153 243
200X 801 75| 11 {12] 6 | 323 245 04 221 1950 168 188 232 195 2.1
200% 90| 8 135114) 7 3865 30.3 1] 274 2490 I 8.02 268 9 “u2
2%0x 90| & 13 |14 7 .07 .45 0 240 4180 29 .74 258 a4 445
250x 90| N 15117] 8s| sL17 .2 0 240 4680 329 956 254 a4 499
300x 90| 9 i3 { ? 48.57 8.1 [} 222 6 440 o ILS 252 2 45.7
300x 9| 10 155{19| 95| 5574 a8 ] 2.34 T410 360 115 254 494 54.1
00x 9| 12 16 19 95| 8190 4B.6 0 2m T870 m 1.3 248 525 564
3BOXH0| 05| 6 [18] ¢ 69.39 54.5 1] 241 14 500 535 145 ) 763 0.5
380x 100 13 65(18( 9 T8.96 620 0 233 [ 15600 565 141 267 823 710
380x 100 | 13 0 M) 12 85.71 673 0 254 | 17600 655 143 276 26 ars

NOTES: The recipient of this standard shali undertake the foll fidenitality oblg
standard.
contained 1n this stan wr’en they are no longer necessary due to
viston of current version of this stapdar
NoT 1n part to any third parny without pnor wnitlen consent

orporation. They shafl not be disclosed an whi

Motor Corporation,

upon the receipt of this . .
‘The t shali discard by shreddin £ turmn to Toyota M [ if W'nt.ee:h ; nta EStabIIShedl 5 Revised:
ol e e 2R RS 2T I N S Tt Mofer Comperatien i agpropripes che docume

concerned or the Feb. 1999

#This standard and tl:ﬁ techmical information Ielat.ed thereto are owned by and under sole control of Toyu;.? Motor
ole Toyota
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t Table 6 Standard Sectional Dimensions of Bulb Flats and Their Sectional Area
Unit Mass and Sectional Characteristics

Geometrical moment of inertis [ =gi*
Radius of gyration of area i=JfTle
e Modulos of section Z=1/e
(a = soctional area)
-« ¢ -
T
©o N
Snandurd sctisnal domonsion | Bor- | Unit Infrmetive refarance
thomal | ans
m pomieny
FPasitien of Gesmatrica) meesent Radiue of gyvetion of aren Medulue
A ¢ d Inln emt [kg/m i of inertia tan & of
o cm® o, cm®
Glo| 4| s [Makids] o |5 [Rafies z|z ‘
L | L W]
W] 98|28 [ 722106 165 | T49]0746| 67T1| 948 673| T24[ 564 0671 555 10591 |0.0s68] &38| 119
200110 [265| 8| 2]2523| 108 | £16|0834]| 997151 |1000[114 | 629 |0.773| 630 | 0.672|0.061 1] 84.2 | 535
20|11 |80 |92 NM][51] 936[0927]1680|242 |1680] 183 | 724 |0570) 725 |O.7S5[0.0599| 128 | 742
50112 |33 10| 23813 299 (101 102 [2340(352 (2370|264 | 77 [0960] 7.08 o.mlmum 101

N ;. The recipient of this stan. hall undertake the following confidentiality oblagations upon the rectipt of this . .

N gy e reu dard shall und ¢ ¥ oblgations upe 4 Established/ 5 Revised:
»The recipient ghall ard by shredding or fire, or return to Toyota Mu&r Corporation if n&pmpngt.e. the dgﬁnme&w

contmned in standard w'hen they are no longer necessary due to the temination of the work concerned or the F b

revision of eurrent version of this standard. eb. 1 999

tandard and the J wnformanon related thereto are owned by and under sole control of Toyotf Meotor|

tion, They shall not be in whole nor 1n part to any third party without pnor wntten consent of Toyota

"
M%gtaumurauon.
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Attached Table 7 Standard Sectional Dimensions of T Sections and Their Sectional Area
Unit Mass and Sectiognal Characteristics

I‘ R:::l of gyration of i= 175 X
z AL Moblusof section ~ Z=//e
{a = sectional ares)
- - Fosition of | Quometrical mement  [Redins of gyratien Medulus
Bt | B iHj& RN R| o |kg/m Ll S o aree of pwciem
m em* o em?
Bx4 G (6 & b { bzl z
I50x 91150 [|12| 9| 8|3 |1052 ) 45| 05 | O 155 25¢ | 0942 | 370 | 555 ns
1S0xi12 | 150 {4zf22[12| B 5 |2802 | 203 | 102 | O 2.7 33 | 0549 | 383 ] 652 451
150x1S | 150 |(45|12|15) 8} 3 |17s52 ) 216} LI3 0 259 423 | 0971 | 392 1.0 6.4
200x12 | 200 p42(12]12)] 8| 3 [2902 | 228 | 0935 | O 23 ™ t o8Tr | 5325 .83 9
200x)6 | 200 |45 |12()6( B3 {072 | X1 | L® 1] 305 10% | 0907 | 537 aee | 107
200x19 | 200 [0 |12]19| B3 jea02 | 328 | 122 | O S5 1170 | 0.8 | S43 | 104 127
MOx2: | X0 |S2|L2[22| &) 3 (02| WS | 1S 0 443 1470 | 0993 | 547 | 126 147
Wox16 | 250 j46[12]16 |20 5 [4605 | 2| 106 [ D e 2080 | OBS4 | 672 | 949 187
S0x19 | 250 (49| 121920 3 [5385 | 420 | 119 0 431 2470 | o097 | 680 | 106 198
IOx2: | 250 |S2|12/22[20] 3 {6005 | 439 | L33 [ O 55.0 2870 | OM9 | &BS | 142 9
[OXES | B0 [SS 12 1B {2W[I (6055 A8 | 14 | O 06 3IN0 | 1O 690 | 172 26)
N - The reciprent of thus standard shal! undertake the following confidentinlity obhgations upon the receipt of this Established/ § Revised:

standard.
«The redﬁient shall discard by shredding or ﬁrf. or return to Toyata Motor Corporation _appropnate, the draume ts

contained wn this standard when thev are no longer necessary due 1o the termunation of the work concerned or the| Feb 1999

on of current version of this stapndard.
- standard and the mcohmc information reiated thereto are owned by and under sole control of Toyota Motor

Corporation. They shall not be disclosed m whole nor s part to any third pa=ty without pnor wnuten cansent of Toyota
Motor Corporation
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Attached Table 8 Standard Sectional Dimensions of H Sections and Their Sectional Area

Ppit Mass and Sectional Characteristics

Geometrical moment of inertia  f = o7*

)

r Radius of gyration of area i=/TTa
Modulug of section Z=1l/e
~ (o = sectional area)
" X
. s
Standard sactiona) dimenss Sectienel | Unit
mm aroa mass
em! kg/m | Geometrical mament
Neminal HxB & h|Tr of inertis
dimanyion em!
o o 2 L | %] ]| 2 z
100x 50 W0x 50 | § 7] 81 188 930 187 148 198 112 31.5 591
100 x 100 1W0ox100 | 6 8| B{ 2159 169 ky; 134 418 249 75.6 26.7
125 60 | 15x &0 | 6 8| 8] 1665 | 131 409 291 | a95 | 132 65.5 9.71
125 % 125 125x125 | 65 ( 9] 8] 3000 236 239 293 529 i 134 469
150% 75 | 0% 75| S 7| 8| 1785 | 140 666 ®ws | 611 | 186 88.8 132
150 x 100 148100 | 6 9| 8| 2635 2.7 1600 150 617 239 135 30.1
150%150 | 150xis6 | 7 j10] 8| 3ves | s 1620 563 640 [ ATI 216 75.1
IT5x 9% 175 %0 & B| 8] 229 180 1210 915 126 2.06 138 217
1753175 175175 | 75 | dif18| s5142 &we 2900 S84 1.50 4.37 33 12
200 x 100 198x 9% | 45 | 7| B| 2269 178 1540 113 82 224 156 29
200x100 | 55| 8] & 2667 29 1810 134 823 224 181 26.7
200 % 150 194x150 [ & 9| 85 381 29 2630 507 a30 3.65 Fig! [-TX.3
200 x 200 200200 | 8 12{13{ 4353 489 4720 1 600 262 .02 42 160
200204 |12 |12|13| 7153 | 62 4980 | 1700 2835 | 4nms 408 167
250x 125 48x124 | 5 al 8| aree 251 3450 255 10.4 82 11 411
250125 | 6 9| B| 3697 | 290 3560 294 10.4 Y] 7 410
250175 | 24475 [ 7 P11 13] ss49 | 436 5040 %84 104 21 495 112
250%x250 | 250x250 [ 9 [1af{13| 9143 | 7118 1070 | 3650 1608 632 860 292
*250% 255 | 14 14113 1039 8l.6 11 400 3880 105 6.11 912 304
300x150 | 296149 | 55 | 8}13| 2080 | 320 6320 [T 124 129 <4 59.3
3WOx)50 | 65| 9|13 4678 3.7 7210 508 12.4 X 48] 617
W0x200 | 294x200 [ B [12]|13] 7105 | 558 11100 | 1600 125 475 56 160
300x300 | *294x302 |12 [12[13} 1063 834 16600 | 5510 125 7.20 | 1130
300x300 [0 |15)13] 118.s 930 20200 | 6750 131 155 ) 1350 450
300x 305 {15 157 13) 1334 1a5 21300 T100 126 730 | 420
I0x1T5 | 3e6x1T4 | 6 9[13| sz2ss | 412 11 000 791 S5 3.88 638 91.0
ox175 | 7 [ ]3] ez (LYY 13 500 984 146 196 ol 112
30x250 | Mox250 | v |43 wes3 | 781 21200 | 3650 14.6 605 | 1250 292

ipi thus d fidenti cbligau the rece i this - N

DA s dncar b sk . o T e Somorsien £ e, oo EL AV i8BOd/ B Revioed:
- . rp ) 3

mn!l.n'::e% 1: tiu.q standard when they Ere no longer neoeasnyq:lue wage termination of the work concerned or the Feb 1 999

f t 1o 4f this stapdard,
.i‘n".‘;"é’:".ﬁai‘#a"’&a"&'i“’m&“ nm]rll:_ 10! o:T_atiu [elal.ed_ thereto are owned by and under sole control of Toyota Motor|
Mo:aora:im. Tgey shall not be n whole nor 1n part to any third party without pnor wmitten consent of Toyota
OLoT [DOration.
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Attached Tab Continued
Brandard i Y i Becti 1 Unit Informative reflerenos
e wrea mars
cm’ kg/m Geomaetrical moment | Radiuo of gyration Modulua
Nominal H=xB [ Ll r of inertia of area of saction
dimension cm* em em?
gy A 1, in i z z,
ASOxASO { *M4x38 | 10 |16 13] 1840 113 32 800 11 200 15.1 [T 1910 [
350x350 | 12 {19 13| 1719 135 3% 8OO 13 600 15.2 8.89 2 280 76
400 > 200 396 x 199 7 {1 T1.41 56.1 19 BOO 1450 16.6 4.50 999 145
400 x 200 B |[13]|13 83.37 65.4 23 500 1740 16.8 4.56 1170 174
400 % 300 390x300 | 10 |16(13]{ 1332 105 37 900 7 200 16.9 7.35 1 940 480
400x 400 | *38Ax402 [ 15 |15 | 22| 1785 140 49 000 16 300 16.6 9.55 2520 809
*3pex398 | 11 [18]22| 1868 147 56 100 18 900 173 | 101 2850 o351
400%400 { 13 | 21|22 2187 172 66 600 22 400 175 | 10.1 3330 1120
*q00x408 | 21 |21 ]| 22| 2507 197 70 900 23 B0O 168 9.75 3 540 1170
414405 | 18 |28 ]| 22| 2954 232 92 8OO 31 000 17.7 | 102 4 480 1530
*az8xa07 | 20 |35 22| 3607 283 119 000 39 400 182 | 104 5570 1930
asux417 | 30 |50 22| 5286 415 187 000 60 500 188 | 10.7 8170 2 900
ragaxex2z | 45 (0| 22f 7700 605 298 000 94 400 197 | 111 12 000 4 370
450 3 200 446 199 8 [12]|13 82.97 65.1 28 100 1 580 18.4 4,36 1260 159
450 x 200 9 |1af13 95.43 4.9 32 900 1870 18,6 4.43 1 460 187
450 x 300 440x300 | 11 |18113] 1539 « 121 54 700 8110 189 1.26 2 450 540
500 3 200 496 % 199 e |[1a]13 99029 | 179 40 800 1840 203 48 1650 185
500%200 { 10 |16] 13| 1122 88.2 46 800 2140 20.4 4.36 1870 214
*506 X 201 11 {19f13]| 1203 102 55 500 2 580 20.7 446 2190 256
500 > 300 482x 300 | 1} | 15|13} 1412 111 58 300 6760 20.3 6.92 2420 450
amax300 | 11 |18 (13| 1592 125 68 900 8110 208 T.14 2820 540
600 x 200 s96x199 | 10 [i1s5[13]| 1178 92.5 66 600 1960 238 4.10 2 240 199
600x200 ( 11 117}13]| 1317 103 5 600 2710 24.0 4.16 2 520 boad
606 X 201 12 |20{ 18] 1498 118 &8 300 2720 243 426 2910 70
GO0 x 300 582x300 | 12 |17|13] 1692 133 96 900 7660 242 6.73 3400 133
seBx300 { 12 [20)13] 1872 147 114 000 9010 24.7 6.54 3890 601
“594x302 | 14 {23 |13]| 2179 170 134 000 10 600 24.8 6.98 4 500 700
TO0x300 | *692x300 | 13 {2018} 2075 163 168 000 9020 285 6.59 4870 601
700x300 | 13 |24 | 18| 2315 182 197 000 10 BOO 29.2 683 5 840 k3
B00x300 | 192zx300 | 14 |22 |18 2395 188 248 000 9920 322 6ae 5270 661
BOOX300 | 14 |26 18] 263§ 207 285 000 11 700 330 6.67 7160 781
00300 | *8B90x299 | 15 | 23|18 2669 210 339 000 10 300 5.6 6.20 7610 687
00x300 | 16 |28 (18] 3058 240 404 000 12 600 6.4 643 8990 g4z
"912x302 | 18 |3 | 18| 3601 83 491 000 18 700 369 659 10 800 1040

Remark 1:

The H secticns given in the same column with respect to the nominal dimension
have the same inner depth.

Remark 2:

Those sizes without asterisk are given for merchant sizes.

NOTES: The reapient of this standard shall undertake the following confidentabity obhgations upon the receipt of thus . R
standard, € ¥ e pon Established/ 5 Revised:
«The reapient shall d.ugnrd by shredding or Erf. or return to Toyota Motor Corporation if sppropriate, the uments|
contmned in this standazd when they are no longer necessary due 1o the wrnmunanon of the work concerned or the

revision of current version of this sl:Jp ard. Feb. 1 999
oghls standard and the Mhmsf;] tnformation related thereto are owned by and pnder sole control of To_vol? Motor
Mc;xaor Bon. Tgey shall not be disclosed in whaole nor in part to any third party without prior wntten consedt of Tayota

r Corporation.

29 / 45



CONFIDENTIAL DO NOT REPRODUCE

& | TOYOTA ENGINEERING STANDARD | TSG3290G

%PPENDIXB Dimensions, Mass and Permissible Variations of Hot Rolled Steel Plates, Sheets -
and Strip (JIS G 3193 - 1998)

1. Scope
(1)This Japanese Industrial Standard specifies the dimensions, mass and

tolerances thereon of the hot rolled steel plate, sheet and strip as well
as the appearance, shape and permissible variations thereof. However, this
standard is not applicable to the flat steel.

Remark:
The units and numerical values given in { } in this Standard are based on
the International System of Units (SI) and are appended for informative

reference.
Further, the traditional units accompanied by numerical values in this

Standard shall be converted to the SI units and numerical values on January
1, 1991.

{2)This Standard is applicable to the relevant product standards.

2. Expression of Size
The expression of size of the steel plate, sheet and strip shall be as follows:
{1)The size of the steel plate and sheet shall be expressed by thickness, width
and length in millimeters.
{2)The size of the steel strip shall be expressed by thickness and width in
millimeters.

3. Standard Dimensions
The standard dimensions shall be as follows:
{1)The standard thicknesses of the steel plate, sheet and strip shall be as
given in Table 1,

Table 1 Standard Thickness (Unit: mm)

1.2 1.4 1.6 1.8 2.0 2.3 2.5 {2.6) 2.8 (2.9) 3.2
3.6 4.0 4.5 5.0 5.6 6.0 6.3 7.0 8.0 9.0 10.0
11.0 12.0 12.7 13.0 14.0 15.0 16.0 [(17.0)| 18.0 19.0 20.0
22.0 25.0 25.4 28.0 |¢(30.0)] 32.0 36.0 3.0 40.0 45.0 50.0
Remark 1:
The standard thickness not in parentheses should preferably be used.
Remark 2:

For the steel strip and cut lengths therefrom, the standard thicknesses of
12.7 mm or under shall be applied.

(2)The standard widths of the steel plate, sheet and strip shall be as given
in Table 2.

N : Th tent of this dard shall undertake the fold g confidennality obhgati the receipt of ths, . R
siandard ne reapien siandard shall undertake the y eHAERLIon upon e recelp Esatablished/ 5 Revised:
oThe reuplent‘gx’nl.l d.wsud by shredding or fire, or return 1o Toyota Motor Corporation if w pmpn:u. the documents
contaned 1n standard wtgn they l? no longer necessary due to the termination of the work concerned or the F b 999
E"""{di“ o b tachmeal 3 hmation related therets 4 by and wnder sale control of Toyots Moter| T 0 1

L [} n relal L are owne: under sale con otor
‘M IL;O’I' l]ilon.r'rg!r;ﬁ lhlfl not bn;c&llhnmn‘; :hai: nor 1n part 1o any thurd pnn;nvuhuut ;mr wniten consenyt ;?Toyou

otor Corporabion.
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Table 2 Standard Thickness (Unit

Tomm)

600 630 670 710 750 800 8

50 900 914

550 1000 [1060 | 1100 1120 1180 §| 1200 1219 1250

1300 1320 1400 1500 1524 1600 1700 1800 1829

1500 2000 2100 | 2134 2438 2500 | 2600 2800 3000

3048 | - ------------ - - -------

Remark 1:

mm or under shall be applied.
Remark 2:

For the steel strip and cut lengths therefrom, the standard widths of 2000

For the steel plate, excluding the cut lengths from the steel strip, the
standard widths of 914 mm, 1219 mm and 1400 mm or over shall be applied.

{3)The standard lengths of the steel plate and sheet shall be as given in Table

from the steel strip.

3.
Table 3 Standard Length of Steel Plate and Sheet (Unit: mm)
1829 2438 3048 6000 | 6096 ] 7000 | BOOC | 9000 | 9144
10000 12000 12192 R e
Remark:

The lengths given in the above Table shall not be applied to the cut lengths

NO’IESaThe reapient of this standard shall undertake the following tonfidentiabity cbliganons upon the recerpt of this|
e r:(:lpiern. shall diacard by shredding or fire, or return to Toyota Motm Co:

Tp jon if app the d
contawned 1n this standard when they are no [onger necessary due to the terminanon of the work concerned or the
revision of current version of this standard
«This standard and the technical information related thereto are owned by and under sole control of Toyota Motor
or:gor tion. They shall not be disclosed 1n whole ner un part to any third party withput prner wntten consent of Toyota
otor Lorporatioh.

Established/ § Revised:
Feb.1999

31 / 45




CONFIDENTIAL DO NOT REPRODUCE

& | TOYOTA ENGINEERING STANDARD | TSG3290G
4. Tolerances on Shape and Dimension
The tolerances on shape and dimension for the steel plate, sheet and strip shall
be as follows: However, they shall not be applied to the irregular portions
of both ends of the steel strip.
(1)The tolerances on thickness for the steel plate, sheet and strip shall be
as given in Table 4.
Table 4 Teolerance on Thickness (Unit: mm) _
Thickness Width
Under 1600 or|2000 or|2500 or|3150¢ or(4000 or
1600 over tolover to|over tolover tojover to
and and and and and
excl. excl excl excl excl
2000 2500 3150 40060 5000
Under 1.25 0.16 | ----- | -----| ----- | -----"] -----
1.25 or over teo and| x¢0.18 | ----- | ----- | -----"[| -----[| -----
excl. 1.60 .
1.60 or over to and{ *0.19 *0.23 | ----- | ----- | ----- } -----
excl. 2.00
2.00 or over to and| x0.20 0.2 | ----- { ----- | -=--=-=-] +==~--
excl. 2.50
2.50 or over to and| x0.27 0 .29 *9.29 | ----- | ----- | --~---
excl, 3.15
3.15 or over to and{ x0.24 +0.34 +0.34 | ----~- | ----- |} -----
excl. 4.00
4.00 or over to and| %p.45 tp.55 *9.55 *0.65 | ---~-~ | -----
excl. 5.00
5.00 or over to and| x0.50 *0.60 t0.60 t0.75 *p.75 | -----
excl. 6.30
6.30 or over to and] *0.55 £0.65 t0.65 £+0.80 £0.80 0.9
excl. 10.0
10.0 or over to and| %0.55 *0.65 +0.65 +0.80 +0.80 1.0
excl. 16.0
16.0 or over to and| *0.65 £0.75 £0.75 t0.95 £6.95 *1.1
excl. 25.0
25.0 or over to and| x¢.70 +£0.80 +0.80 1.0 1.0 +1.2
excl. 40.0
40.0 or over to and| *0.80 0.95 t0.95 t1.1 1.1 1.3
excl. 63.0
63.0 or over to and 0.9 1.1 1.1 1.3 +3.3 +1.5
excl. 100
100 or over to and +1.3 1.5 *31.5 1.7 +1.7 +1.9
excl. 160
160 or over to and +1.86 t1.8 *1.8 +31.9 +1.9 2.1
excl. 200
200 or over to and *i.8 +1.9 +31.9 +t2.0 +2.0 2.2
excl. 250
250 or cover to and 2.0 2.1 2.1 2.2 2.2 2.5
excl. 300
300 or over to and +*2 .1 t2.3 2.3 o 4 2.4 2.8
incl. 350
We mplem. of this aui:d.nf;i-ahnﬂ undertake the followmng confidentiality obhgations upon the receipt of this Established/ 5 Revised:
«The re t shall d d by g or , or return to Tovoie Motor Corporation if appropnate, the di ents
contained in tins standard wt’gn they nls no Jonger necessary due to the taraunanon of&e wori concerned or the Feb.1999
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Remark 1:
Either plus side or minus side of the thickness telerances given in the above

Table may be limited on request. The total tolerances in this case shall
be equal to those given in Table 4.

Remark 2:

Thickness shall be measured at any point on the steel strip not less than
25 mm from a side edge for the mill edge strip 50 mm or over in width and
cut lengths therefrom, and on the center line for those less than 50 mm in
width. For the cut edge steel strip 30 mm or over in width and cut lengths
therefrom, measurement shall be made at any point not less than 15 mm from
a side edge, and on the center line for those less than 30 mm in width.
Thickness shall be measured at any point inward the scheduled cutting line
concerning width for the as-rolled steel plate (with untrimmed edge), and
at any point not less than 1% mm from the aforementioned line for the cut

edge plate.

({2)The tolerances on width of the steel plate, sheet and strip shall be as given

in Table 5.

standard.
cunmne%

orporation.

Vision ol'cunent Version oflhts ﬁl’ dard.
i standard &nd the tac :exgnn op related thereto are owned by and under sole control of Toyot? Motor
nt o

Motor Coruorauon.
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Table 5 Tolerance on Width (Unit: mm)
Wwidth Thickness Tolerance
f Mill edge Cut edge
Steel platelSteel strip A B [«
as rolledjand cul] Normal cut |Resheared or| Slitted
{with lengths edge fine cut edge
untrimmed therefrom edge
edge) + - s
Under 160 |Under 3.15 --- 5 5 0 0 +o0.3
3.15 or over to and 5 3.0 *0.5
excl. 6.00
6.00 or over to and 10 4.0 .- - -
excl. 20.0
20.0 or over 10 -
160 or over|Under 3.15 .. 49 5 0 2.0 0 *o 4
to and
excl. 250 z).tti-ors?ggr to and 5 3.0 +0.5
6.00 or over to and 10 4.0 ---
excl. 20.0 .
20.0 or over 15 ---
250 or ovegunder 3.15 0 E 3 5 [ 2.0 [} +5.5
to an + Not
excl. 400 |2 l>orovertoand . ified > 3.0 *o.5
6€.00 or over to and 10 4.0 ---
excl. 20.0
20.0 or over 15 Ep—
:00 or ove:under 3.15 0 +20 10 0 3.0 0 +a0.5
o an + Not o
excl. 630 |o-toorcorertoandl  ified 10 3.0 to.s
6.00 or over to and 10 5.0 .-
excl. 20.0
20.0 or over 15 -
630 or over|Under 2.15 Q +25 10 0 4.0 [+] ---
to and|3 .15 or over to and|+ Not 0 10 4.0
excl. 1000 jexcl. 6.00 specified
6.00 or over to and 10 6.0
excl. 20.0
- 20.0 or over 15 ---
1000 or|Under 3.15 0 +30 10 0 4.0 0 .-
over to and|3.15 or over to and|+ Not ¢ 10 3.0
excl. 1250 jexcl. 6.00 specified
65.00 or over to and 15 6.0
excl. 20.0
20.0 or over 15 P
1250 or|Under 3.15 1] +35 10 0 4.0 0 ---
over to andf3.15 or over to andjt+ Not 0 10 4.0
excl. 1600 jJexcl. 6.00 specified
6.00 or over to and 15 6.0
excl. 20.0 .
20.0 or over 15 ---
1600 or|Under 3.15 Q +40 10 0 4.0 [¢] ---
over 3.15 or over tec and|+ Not ] 10 4.0
excl. 6.00 specified
6.00 or over to and 1.2 % 6.0
excl. 20.0
20.0 or over 1.2 % - -
Remark:
For the mill edge steel strip less than 400 mm in width and cut lengths
therefrom, the width tolerance on minus side may be 1imited to zero. 1In this
case, the tolerances on plus side shall be twice the values given in Table
5.
ﬁ?;r’dk‘ﬁd‘l'he reapient of this standard shall undertake the followang confidentiaiity obligations upon the receipt of this Established/ 5 Revised:
-The rmp:entlﬁsnﬂ cbx:ﬁ:rrg whselll'.lrg.gglug °'nmr :e::::n”t: To’&‘:: gn :Eem:ag: lﬁff the work m;]gemea or the
\n.smn nicumm’\‘;:rsm t't 15 standa i Feb.1999
is atandard and a.ﬁ information Telat.ed thereto are n.gnedd by undmuuder sole conwrol of Ty TMol.nr
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{3)The tolerances on length for the steel plate and sheet shall be as given

as given in Tables 7 and 8.

in Table 6. ,
Table 6 Tolerance on Length of Steel Plate and Sheet (Unit: mm)
Length Thickness Tolerance
A B
Nocrmal cutting| Reshearing or fine
cutting
Under 6300 { Under 6.00 +25 +5
0 0
6.00 or over +25 +10
0 0
6300 or over|Under 6.00 +0.5 % +10
0 0
6.00 or over +0.5 % +15
0 0
Remark:

Tolerance B does not apply to that of 20 mm or over in width.

(4} The maximum value of camber for the steel plate, sheet and strip shall be

Table 7 Camber for Steel Plate and Sheet (Unit: mm)
Length wWidth
250 or over |630 or over to|1000 or over
to and excl. and excl.
630 1000
Under 2500 5 4 3
2500 or over to 8 [ 5
and excl. 4000
4000 or over to 12 10 B
and excl. 6300
6300 or over to 20 16 12
and excl. 10000
10000 or over 20 in any(lé in any|l2 in any
10003 length|10000 length|10000 length

Remark 1:

width, Table 8 shall be applied.
Remark 2:

untrimmed edge).
Remark 3:

accordance with Fig. 1.

For the tolerances on camber of the steel plate and sheet under 250 mm in

This Table shall not be applied to the sheet plate and sheet as rolled (with

For determination of camber of the steel plate and sheet, it shall be in

NO S The recipaent of this standard shall undertake the following confidentiality obliganons upon the receipt of this|

-'I‘he remp;em. shall da: b shmdd.mg or firg. or return to Toyota Moto: Corporluon if the
com.amed tn this stan a;ﬁ ‘y hen they, are no longer y due to the of the work oom:emed or the
viston of current version ?{ 1hs sm’n
E}u.s .nandard and the technical 1pformation related thereto are owned by and under sole control of Tovot? Motor
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Unit: mm

(For steel plate under (For steel plate 10000 mm

10000 mm fn length) or over in length)

Caaber P Canber
a S S
X, =
=
10000

(At any place)
Fig. 1 Application of Camber of Steel Plate and Sheet

Table B Camber of Steel Strip (Unit: mm)

Width Maximum value
Under 250 8 in any 2000 length
250 or over 5 in any 2000 length
Remark:
The application of camber of the steel strip shall be in accordance with
Fig. 2.
Unit: mm
Camber
e £
-
3
2 000

(Az ln; place)
Fig. 2 application of Camber of Steel Strip

{5)The maximum deviation of flatness of the steel plate and sheet shall be as
given in Table 9.

N : Th ent of thus standard shall undertake the following confidentiality obligatio the receapt of thus . .
o e recipient of this s sha” undenate § onfifentiaity obRigations upon " Established/ 5 Revised:
«The reapient shall discard by shredding or fire, or return 10 Toyota Motor Corporation if app prate, the d
contained in liutau:ﬁud t!v‘henme;é ire oo longer necessary due to the termination of the work concerned or the Feb 1999
0 £ i .
-ﬁi‘rlsundarﬂeltl‘: :hTulednn 3 mcl? inl‘érﬁsuun related thereto are owned by and under sole control of Tovota Motor
0]

rporat:on. They shall not be osed in whole nor in part to any third party without prior wnittan consent of Toyota
otor Lorporation.
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Table § Flatness of Steel Plate and Sheet

{Unit: mm)

Thickness Width

1600 or over to
and excl. 2000

1250 or over to
and excl. 1600

Under -
1250

2000 or over to
and excl. 32000

3000
over

or

Under 1.60 18 20

1.60 or over to 16 18 20

and excl. 3.15

3.15 or over to 16

and excl. 4.00

4.00 or over to 14

and excl. 6.00

24

25

6.00 or over to 13

and exel. 10.0

21

22

10.0 or over to 12

and excl. 25.0

i6

17

25.0 or over to
and excl. 40.0

13

14

40.0 or over to
and excl. 63.0

11

11

63.0 or over to
and excl., 200

10

10

200 or over up to 20

and incl. 350

Remark 1:

sheet for delivery.
Remark 2:

This Table shall not be applied to the stretcher levelled steel plate and

The values given in the above Table shall be applied to any 2000 mm length.
For the steel plate and sheet less than 2000 mm in length, the values shall
be applied to the full length. For the steel plate and sheet over 2000 mm
in wave pitch, the values given in the above Table shall be applied to any
pitch of the wave. For those over 4000 mm in wave pitch, however, the above
values shall be applied to any 4000 mm length,

Remark 3:

The deviation from the flatness shall be determined as the difference between
the maximum deviation of convex side uppermost from the flat surface and the
thickness of the steel plate and sheet themselves.

Remark 4:

Unless otherwise specified, cone and half time the maximum deviation from
flatness shall be applied to the steel plate and sheet of the specified minimum
tensile strength of 58 kgf/mm® (569 N/mm’] till the end of 1990, to those
of 570 N/mm? on and after January 1, 1991, to those of the gspecified minimum
yield point of 44 kgf/mm® {431 N/mm} till the end of 1990, to those of 430
N/mm* on and after January 1, 1991, and to the steel plate and sheet of
equivalent tensile test characteristics achieved and adjusted by chemical
composition, hardness and treatment of quench and temper.

Remark 5:

This Table shall not be applied to the as-rolled steel plate and sheet (with
untrimmed edge).

Remark 6:

Measurement of flatness, as a rule, shall be made on a flat surface plate.

- The recipient of tlus standard shall undertake the following confidenuality obliganions wpon the receipt of this
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(6)The out-of-sqguare of cut length from cut edged steel strip shall be expressed
in A/W as shown in Fig. 3 and shall not exceed 1.0 %.

L L]

Fig. 3 Out-of-square of Cut Lengths from Strip

Remark:
A is the measured value, and W is the nominal width.

5. Mass

5.1 Mass of Steel Plate and Sheet

The mass of the steel plate and sheet shall be as follows:

{1)The mass of the steel plate and sheet shall generally be the thecretical
mass expressed in kilogrammes.

(2)The method for calculation of mass of the steel plate and sheet shall be
in accordance with Table 10 based on their nominal dimensions. For the steel
plate and sheet which are specified to limit either plus side or minus side
of their thickness tolerances given in Table 4 in accordance with 4. (1),
the mean value of the maximum and minimum thicknesses in each range of
tolerance shall be used instead of the nominal thicknesses.

: i dard shall undertake the foli x confid Lity obhigat th t of thus . R
iqo;lﬁ‘dfl'he recipient of this atandar undertake the upn.n & FeCeIp Established/ 5 Revmed:
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Table 10 Method for Calculation of Mass of Steel Plate and Sheet

Step of c

alculation

:

Calculation method

Number of figures in
calculated result

Basic mass

(kg/mm " m*)

7.85 (mass per mm thickness
per m’ area)

Unit mass

(kg/m")

Basic mass (kg/mm-‘m?) X
Thickness of plate or sheet
(mm}

Round off to 4 significant
figures

sheet (m?)

Area of steel plate or

Width (m) X Length (m)

Round off to 4 significant
figures

nor packed

sheets of the same size

Mass of single plate or{Unit mass (kg/m?) X Area (m°)|Round off to 3 significant

sheet (kg) figures. For those
exceeding 1000 kg,
integer, round off to in
ka.

Neither Total mass|Mass of sirngle plate or sheet|Round off to integer in

bundled (ka) {kg) X Number of plates orlkg.

Bundled or|Mass of|Mass of single plate or sheet|Round off to integer in
packed single {kg) X Number of plates orlkg.
bundle sheets per bundle of the same
{kg) size
Total mass|Sum of mass of each bundlelinteger in kg.
(kg})
Remark 1:

Rounding off the numerical values shall be in accordance with JIS Z B8401.

Remark

2:

When the steel plates or sheets are bundled {or packed) the total mass may
be calculated as follows:
Mass of single sheet (kg)} X Number of plates or sheets of the same size.

5.2 Mass of

Steel Strip

The mass of the steel strip shall be as follows:
(1)The mass of the steel strip shall generally be the actual mass expressed
in kilogrammes.
{2)For the mass of the steel strip, the maximum mass of each coil shall generally
be specified by agreement, where not less than 75 % of the total number of
steel strip shall be not less than 70 % of the specified mass and the rest
may include shorter steel strip of 30 % to 70 % excluding in specified mass.

NOTES. The recapient of this standard shall undertake the following confidentiakity obhipations upon the receipt of this|
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6. Appearance

The appearance of the steel plates, sheets and strip shall be as follows:

(1)The steel plate, sheet and strip shall be free from defects that are
detrimental to practical use. For the steel strip, however, some irregular
portions may be included therein, since generally the steel strip is afforded
no opportunity to inspect readily and to remove such defective parts.

{2)For the steel strip and cut lengths the reform, the provision concerning
harmful surface defects shall generally be applied to one side of the surfaces.
The term "one side of the surfaces" means the outside surface for the steel
strip and the upper side surface for the cut lengths therefrom.

(3)In the case where there is any harmful defect on the surface of the steel
plate and sheet, the manufacturer may remove or repair the defect by grinding
or welding. 1In this case, the operation shall be as follows:

{a)Conditioning with Grinder

(i) The thickness of the steel plate and sheet after conditioning shall fall
within the tolerances on thickness.

(ii) The conditioned parts of the steel plate and sheet shall be finished neatly,
and the boundary between the repaired portions on the as-rolled surface
shall be smoothly finished.

{b)Repair by Welding

(i) The harmful defects of the steel plate and sheet shall be removed
thoroughly by suitable means such as chipping or grinding prior towelding.
The depth of the removed part shall be not more than 20 % of the nominal
thickness, and the total conditioned area on the one side surface shall
not exceed 2 % of the area of one side of the steel plate and sheet.

(1) The repair by welding shall be carried cut by suitable means for the kind
of steel product.

(iii) The welded part of the steel plate and sheet shall be free from undercuts
or overlaps around the fringe of welds. The reinforcement of weld shall
be at least 1.5 mm or over height from the rolled surface and this shall
be removed by chipping, grinding, etc. and neatly finished as high as
the rolled surface.

(iv) The heat-treated steel plate and sheet themselves shall be heat treated
once again after the repair by welding.

' confid i thi; . .
?TO;‘IE The recipient of this standard shall yndertake the {oliowang enuality obbgations upon the receipt of this Established/ 5 Revised:

andard, L.

«The reapient shall discard by, shredding or ﬁnf or return to Toyola Mo&zr Corporation if, l&pmpnite. the documenta
contatned in atandard when they are no longer necessary due to the lermination of the work concerned or the Feb.19
revision of current version of thas standard. en. 9 9

«This standard and the Tcal mfurmauog Flued_ thereto are owned by and under aole control of Teyota Maotor
E,do b tuon. Tgey shall not be drsclosed 1n whaole ner in part to any third party without pnor written consent of Toyota

otor Corporation.

40 [/ 45



CONFIDENTIAL DO NOT REPRODUCE

& | TOYOTA ENGINEERING STANDARD | TSG3290G

jAPPENDIX 4 Shape, Dimension, Weight and Tolerance for Hot Rolled Flat Steel ¢(JIS G 3194

- _1966)

1. Scope
(1) This standard specified dimension, weight and tolerance thereon as well as
appearance, shape and allowable limit thereto of flat steel which is
manufactured by hot rolling.
(2)The application of this standard shall be specified in the respective
manufacture standard.

2. Definition
The flat steel so called in this standard shall be defined as the steel which
had been hot rolled on four surfaces with rectangular cross-sections and is
supplied by being cut into a prescribed length.

3. Expression of Dimension .
The dimension of flat steel shall be expressed in mm for the thickness and width,
and in m for the length.

4. standard Dimension
{1)The cross-sectional dimension of flat steel shall comply with Table 1
Appended.
(2)The standard length of flat steel shall comply with Table 1.

Table 1 (Unit: mm}

3.5 4.0 4.5 5.0 5.5 6.0 €.5 7.0 8.0 9.0 10.0 11.0 12.0 13.

14.0 15.0

5. Shape and Dimensional Tolerance
The shape and dimensional tolerance for flat steel shall comply with Table 2.

NO

+This standard ard the technical information related theretp are owned by and under sole controb of Toyota Motor
Mnrpor tion. They shall not be disciosed i whole nor 1n part to any third party without pnior written consent of Toyota
otor Corvoration
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Table 2
Division Tolerance Resume
Thickness |[Less than'6.0 mm 0.3 mm
6.0 mm up to 12 0.4 mm
mm, excl.
12 mm and over [£0.4 % Provided that
be *1.2 mm for the
maximum value
Width Less than 50 mm 0.8 mm
50 mm and over [f1.6 % Provided that
be *3.5 mm for the
maximum value
Length 7 m and under T mm
Over 7 m Add 5 mm to above-
mentioned plus
tolerance for every
increment of 1 m length
or the fractions
Corner 9 mm and over in|l5 % max. of thickness -
drop (C) thickness Provided that be 4 mm ﬁ#g,
for the maximum value Ly
Lateral warpage Be within 0.3 % of total Laar
length. Provided that i 5
be 4 mm per mof optional g% B
length Langey
Flatness As to 50 mmmin. inwidth
be within 8 mm for every
2 m of optional length
6. Weight

{1)The weight of flat steel shall comply as a rule with the calculated weight
and shall be expressed in kg.

(2)The calculating method for the weight of flat steel shall comply with Table
3, however, the dimension in this case shall be of the expressed dimension.

(3)The cross-sectional area and unit weight for the standard cross-sectional
dimension of flat steel which is found from (2) shall comply with Table
Appended.

N Tt L of this rd shall undertake the foliowing confidentiality obgations upon the ¢ of thus : )
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Tahle 3

calculation

Seguence of Calculating method Number of result figures

welight length X1 cm?
tkg/cm’/m) |area)

Basic 0.785 (Weight o©f 1 m in

in sectional

area (cm’) |X 1,100

Sectional Width (mm) X Thickness (mm)|Round off in numerical value to 4

places of significant figures

Unit weight|Basic weight

(kgs/cm?/m) XjRound off in numerical value to 3

(kg/m) Sectional area (cm?) places of significant figures

piece (kg) [(m)

Weight per|Unit weight (kg/m) X Length|Round off in numerical value to 3

places of significant figqures.
Provided that round off those
exceeding 1000 kg in the integral
value of kg.

dimension

Gross totaliweight per piece (kg) X|Round off in the integral value of
weight (kg)|[Number of piece of the samelkg

Remark:

7. Tolerance on Weight

tolerance shall be shown in

The rounding method for numerical value shall comply with JIS Z 8401 - Rules
for Rounding off of Numerical Values.

The tolerance on weight of flat steel shall, when being designated by the
purchaser, comply with Table 4. Provided that the calculating method for the

percentage of dividing the difference between the

calculated weight and actually scaled weight by the calculated weight.

Table 4
Thickness | Tolerance Application
Less than *5 3 To apply to one lot (1 ton min.)} of the same
10 mm dimension. Provided that when the number of
10 mm and E Y pieces corresponding to 1 ton does not reach 10
over pieces, this shall be applicable to one lot of
10 pieces or more.

8. Appearance
{1)The flat steel shall be

respective items:

free from injurious defects in the use.

(2)In case of injurious defects existing on the surface of flat steel, the
manufacturer may remove or mend the defects by means of grinder or welding.
Provided that the conditions in this case shall comply with the following
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8.1 Repair by Grinder
{1)The thickness of flat steel after being repaired shall be within the range
of tolerance on thickness.
{2)The repaired portion of flat steel shall be cleanly finished and smoothed
on the boundary with the surface as it is rolled.

8.2 Mend by Welding

(1)The injurious defect of flat steel shall be thoroughly removed prior to
welding by a suitable method such as chipping or grinding. The depth of
removed portion shall be not more than 20 % of the expressed thickness of
flat steel, and the total mended area on single side surface shall be not
more than 2 % of the single side area in the flat steel.

(2)The mend by welding shall be carried out by a relevant method in response
to the type of the flat steel.

(3)The welded place in the flat steel shall be free from undercut or overlap
on the edge. The reinforcement of weld shall be at least not less than 1.5
mm from the rolled surface, shall be removed by a method such as chipping
or grinding and shall be cleanly finished to the same height as the rolled
surface.

{4)The flat steel which was heat-treated (inclusive of annealing) shall be
heat-treated anew on the flat steel proper itself after being weld-mended.
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Table Appended Standard Cross-Secticnal Dimension, Sectional Area and Unit Weight
of Flat Steel
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