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JAPANESE INDUSTRIAL STANDARD JIS G 3194 : 1998

Dimensions, mass and permissible
variations of hot rolled flat steel

1 Scope Scope shall be as follows.

a) This Standard specifies dimensions, mass and permissible variations as well as
appearance, shape and allowable limit for hot rolled flat steel which is manu-
factured by hot rolling.

b) The scope and the select of the classification of the permissible variations specified
in this Standard shall be specified in the respective product standard, or in ac-
cordance with agreement between the purchaser and the supplier.

Unless otherwise specified, class B in Table 1 shall be applied.
Remarks : The corresponding International Standards are as following.

ISO 1035-3 : 1980 Hot-rolled steel bars—Part 3 : Dimensions of flat
bars

ISO 1085-4 : 1982 Hot-rolled steel bars—Part 4 : Tolerances

ISO 9034 : 1987 Hot-rolled structural steel wide flats—Tolerances on
dimensions and shape

2 Normative references The following standard contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
edition of the standard indicated below shall be applied.

JIS Z 8401 Rules for rounding off of numerical values

3 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.

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

5 Standard dimension Standard dimensions shall be as follows.

a) Flat steel shall be defined as steel of which width is 1 250 mm max. and thick-
ness 100 mm max. The cross-sectional standard dimension of flat steel shall
comply with the Attached Table 1.

b) The standard length of flat steel shall be 3.5 m, and be taken at intervals of
0.5 m for 4.0 m to 7.0 m and 1.0 m for more than 7.0 m.

6 Classification of permissible variations and the division Classification of
permissible variations of flat steel shall comply with Table 1.
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Table 1 Classification of permissible variations

Items Clasgification of permissible | Reference
variations

Thickness ¢ A B C - Ta)
Width w A B — — 7b)
Length i A B C D 7¢)
Corner drop c — B — - 7d)
Angular distortion A B C — 7e)
Flatness: perpendicular — B — — 7£11)
direction of rolling

Flatness: longitudinal A B — — 02
direction of rolling

Twist — — — — 79

7 Shape and permissible variations of dimensions The shape and permis-
sible variations of dimensions are shown as follows.

a) The permissible variations of thickness for flat steel shall comply with Table 2.

Table 2 Permissible variations of thickness

Unit : mm
Class Thickness
Less than | 6 or over | 12 or over | 15 or over | 20 or over | 25 or over | 40 or over
6 uptoand ; uptoand | nptoand | uptoand | uptoand | up to and
inel. 12 incl, 15 incl, 20 inel. 25 incl. 40 incl. 100
Class A +0.5 =05 +0.5 +0.6 *1.0 +1.0 +15
Class B +0.3 +0.4 +0.5 +046 +0.8 +1.0 +1.2
Class C +0.3 +0.5 +1.1 +1.1 +1.1 +14 +2.1
-0.3 —-0.3 -03 —-0.3 -0.3 -0.3 -~0.3

Remarks : The location of thickness measurement shall be at an arbitrary inside
point apart from longitudinal edge of flat steel.

b) The permissible variations of width for flat steel shall comply with Table 3.

Table 3 Permissible variations

of width
Unit: mm
Class Width »
Less than 50 50 or more
Class A %08 + 2.0 %, max. + 10.0 ' K
Class B +0.8 +16%, max. £3.5

Fig. 1 Application to width
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¢) The permissible variations of length for flat steel shall comply with Table 4.

Table 4 Permissible variations of length

Class Class A ClassB | ClassC Class D

Tolerance + 200 + 100 + 50 +25
0 0 0 0

Remarks : Tolerance on the negative side shall
be treated in accordance with agree-

ment between the purchaser and the
supplier.

d) The permissible variations of corner drop ¢) for flat steel shall comply with Table 5.

Table 5 Permissible variations
of corner drop

Class Class B

c
Tolerance | 15 % or under of thickness. The < ’(—)
maximum value shall be 4 mm. 2 _u+_ R )
- —

Remarks: These variations shall be ap-
plied 9 mm or over in thickness. £

Exceeding the application range

—)I—
shall be in accordance with ~y [\ ) ‘"__L_(

agreement between the pur-
chaser and the supplier.

Fig. 2 Application to
corner drop

e} The permissible variations of angular distortion for flat steel shall comply with
Table 6.

Table 6 Permissible variations
of angular distortion

Class Permissible variations

Class A | Within 0.4 % in total length shall be
permitted. Within 4 mm per meter of
optional length shall be provided.

{
Class B Within 0.3 % in total length shall be

permitted. Within 4 mm per meter of T —
optional length shall be provided.

Class C | Within 0.25 % in total length shall be Y™ ;
permitted. Within 2.5 mm per meter of : distortion
optional length shall be provided.

Fig. 3 Application to -
angular distortion
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f)  The variations on flatness for flat steel.

1) The variations on flatness for flat steel perpendicular to the direction of
rolling shall comply with Table 7.

Table 7 The variations on flatness
perpendicular to the
direction of rolling

Class Class B
Tolerance | Not more than 0.3 % of width 4
Remarks: These variations shall be ap-
plied for the flat steel of 150 mm ~
or over in width and under m
50 mm in thickness. However, pendicular to the
the tolerances except these direction of rolling

value shall be treated in accor-
dance with agreement between
the purchaser and the supplier.
Fig.4 Application to flatness
perpendicular to the
direction of rolling

2) The variations on flatness for flat steel in the longitudinal direction of rolling
shall comply with Table 8.

Table 8 Variations on flatness
in the longitudinal
direction of rolling

Class Permissible variations

Class A Within 0.7 % of total length with a
maximum of 20 mm shall be permitted. {
Within 7 mm per meter of optional -
length shall be provided. [ ——

Class B | Within 0.3 % of total length with a - =

maximurmn of 10 mm shall be permitted. \Flatness in the longitudinal

Within 3 mm per meter of optional direction of rolling
length shall be provided,

Fig. 5 Application to flatness
in the longitudinal
direction of rolling

g) If twist tolerance for flat steel are required by the purchaser, this shall be in
accordance with the agreement, which include the method of measurement,
between the purchaser and the supplier.

8 Mass The masses shall be as follows.

a}) The mass of flat steel shall comply as a rule with the calculated mass and shall
be expressed in kg.



b)

c)
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The calculating method for the mass of flat steel shall comply with Table 9, how-
ever, the dimension in this case shall use the expressed dimension.

The cross-sectional area and unit mass for the standard cross-sectional dimen-
sion of flat steel which is found with b) shall comply with Appendix Table 1.

Table 9 The calculating method for the mass

Sequence of caleulation Calculating method Number of result figures

Basic mass kg/cm®*m | 0.785 (Mass of 1 min length and 1 ecm? in

cross section)

Cross section cm? Width (mm) x thickness (mm) x —— Round off in numerical value

100 to 4 places of significant figures.

Unit mass kg/m Basic mass (kg/em?m) x cross section {¢cm?) ! Round off in numerical value to

3 places of significant figures.

Maas per piece kg Unit mass (kg/m} x Length (m) Round off numerical value to

3 places of significant figures.
Provided that round off those
exceeding 1 000 kg in the
integer of kg.

Total mass kg Weight per piece (kg) x Number of piece Round off in the integer of kg.

of the same dimension

Remarks : The rounding method for numerical value shall comply with JIS Z 8401.

9 Variations on mass The variations on mass of flat steel shall, when being des-
ignated by purchaser, comply with Table 10, Provided that calculating method for
the tolerance shall be shown in percentage of dividing the difference between the
calculated weight and actually measured mass by the calculated mass.

Table 10 Variations on mass

Thickness Variations Application

Less than 10 mm +5% To apply to one lot (1 ton min,) of the same dimension.
Provided that when the number of pieces corresponding
10 mm and over £4 % to 1 ton does not_reach 10 pieces, this shall be applicable
to one lot of 10 pieces or more.

10 Appearance Appearances are as follows:

a)

b)

‘The flat steel shall be free from injuricus defects in the use.

In case of injurious defects existing on the surface of flat steel, the manufac-
turer may remove or mend the defects with a grinder or welding. Provided that
the conditions in this case shall comply with following respective items:

1) Repair by grinder

1.1) The thickness of flat steel after being repaired shall be within the range
of tolerance on thickness.

1.2} The repaired portion of flat steel shall be cleanly finished and smoothed
on the boundary with the surface as it is rolled.
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2}
2.1)

2.2)

2.3)

2.4)

Mending by welding

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.

The mending by welding shall be carried out by a optimum method in re-
sponse to the type of the flai steel. .

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 chip-
ping or grinding and shall be cleanly finished to the same height as the
rolled surface.

The flat steel which was heat-treated (included annealing) shall be heat-
treated again after being weld-mended.
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Attached Table 1 Dimension of standard cross section, cross section
and unit mass for the flat steel

Somn | o | o [hmmme | oz [ o it om v Toeone [ om, [
soction; mm section mum section mm section mm

Thick- | Width em? kg/m || Thick-[Width | g2 kg/m | Thick-) width cm? kg/m | Trick- | Wiath | cm2 kg/m
451 25| 1,125} 088§ 8 [300;24.00 [188 || 16 | S0 | 8.000 | 6.28| 22 | 200 | 44.00 | 34.5
45| 32| 140 1.13) 8 350 (28.00 [220 | 16 | 65| 10.40 | .16 || 22 | 230 { 50,60 | 39.7
45| 381 1.710 | 1.34] 8 | 4003200 | 25,1 | 16 | 75| 1200 | 9.42| 22 | 250 | 55.00 | 43.2
4.5 44| 1980 | 155 o | a5 | 2.250| 177 16 | 90 |14.90 |[11.3 | 22 | 280 | 61.60 | 48.4
4.5 50| 2250 1.77| o | 30| 2g8p| 296 16 | 100 | 16.00 |12.6 | 22 | 300 | 66.00 | 51.8
45 65| 2925 | 230| o | 53| 3.420| 263 16 | 125 20,00 | 157 || 22 | 350 | 77.00 | 60.4
4.5 75| 3375 | 265| o | 44| 3960 | 311 | 16 | 150 {2400 [18.8 | 22 400 | 88.00| 69.1
450 90| 4050 | 3.8 ¢ | 50| 4500{ 353| 16 {180 [28.80 | 226 | 22 {450 | 99.00 | 77.7
45| 100 | 4500 | 3.5 o | g5 ses0| 450 16 | 200 |32.00 [25.1 | 22 | 500 | 1100 | 86.4
4,51 125 5.625 4.42 9 75 6750 | 5.30 [ 16 | 230 | 36.80 | 289 75 50 12.50 9.81
45| 150 | 6.750 | 5.30f o | 99| g.100| 6.36( 16 | 25014000 | 314 | 95 | 65| 1635 | 12.8
6 | 25| 1500 | 1.18| 9 {100 | 9,000 7.06| 16 | 280 [ 44.80 | 35.2 | o5 | 75| 1875 | 14.7
6 1 32| 1920 151 9 | 1251125 | se3f 16 3004800 |37.7 | o5 22.50 | 17.7
6 | 38| 2280 179 9 [150 | 13,50 | 106 | 16 | 350 | 56.00 | 440 | 25 | 100 | 25,00 | 19.6
6 | 44| 2640 207 9 {180 16,20 |12.7 | 16 (4006400 |S0.2 § 95 | 125 | 3195 2¢.5
6 50| 3.000( 236 9 | 2001800 |141 | 16 | 450 172,00 [56.5 | 25 | 150 | 37.50 | 29.4
6 | 65| 3.900] 306 9 |230|2.70 |162 | 16 [50080.00 }62.8 | o5 | 180 | 4500 | 35.3
6 | 75| 4500 3580 9 | 250 | 2250 |17.7 | 19 | 38) 7.220] 567 25 [ 200 | $0.00 | 39.2
6 | 90| 5400 | 424 9 {280 |25,20 |198 | 19 | 44| 8360 | 6.5 25 | 230 | 575 | 45.1
6 {100 6000 | 471 9 |300{27.00 {21.2 | 19 | 50| 9.500| 7.46| 25 | 250 | 62.50 | 49.1
6 |125] 7.500( 589} 9 |350(31,50 |27 || 19 | 65| 12.35 | 9.69( 25 [ 280 | 70,00 | 55.0
6 | 150 | 9.000| 6.3 | 9 |400|36.00 |283 | 19 | 75|14.25 |11.2 | 25 | 300 | 75.00 | 58.9
6 1180|1080 | 848 12 | 25| 3000 236 19 | 90 [17.10 | 134 | 25 | 350 | 87.50 | €8.7
6 (2001200 | 942f 15 | 30} 3840 01| 19 | 100 | 19.00 |14.9 || 25 | 400 | 1000 | 785
6 | 230 {138 1108 | 10 | 33! 4560| 338 19 |125[23.75 {186 | 25 | 450 | 112.5 | 88.3
6 250 |1500 | 118 | 12 | 44| 5980 | a14| 10 | 150 | 28.50 |22.4 | 25 {500 | 125.0 | 98.1
b 280 | 16.80 13.2 12 50| 6.000 .71 19 180 | 34 20 26 .8 28 75 21.00 | 16.5
6 [ 800 1800 | 141 )15 | 65| 7.800 | 6.12| 19 | 200|38.00 | 298 | 93 | 99| 2520 | 19.8
8 | 25| 2000 | 15712 | 75| 9.000| 7.06| 19 {230 | 43.70 | 343 | 928 {100 | 28.00 | 22.0
8 | 32| 2560 201)12 | % {1080 | 848 | 19|20 47.50 373 | 25 | 125 | 3500 | 27.5
8 | 38| 3.040 | 2,390 12 | 100]12.00 | 942 9 [280 353,20 | 41.8 || o8 | 150 | 42.00 | 33.0
8 | 44| 3520 27612 | 125 | 1500 |11,8 | 19 | 300 | 57.00 | 44.7 | 38 | 180 | 50.40 | 39.6
8 | S0 | 4000 314112 |130 1800 |14.1 § 19 | 350 [66.50 [52.2 | 28 | 200 | 36,00 | 44.0
8 | 65| 5.200| 40812 | 180 | 21,60 |17.0 || 19 | 4001 76.00 159.7 ) 98 | 230 | 64.40 | 50.6
8 | 751 6.000 | 47112 | 2002400 |18.8 [ 19 | 450 | 85.50 1 67.1 } o5 950 | 70,00 | 35.0
8 | 90| 7.200 | 5.65) 12 | 230 [27.60 | 21,7 || 19 [500}95.00 | 4.6 | 93 | 280 | 78.40 | 61.5
8 [100 8000 6.28 12 | 250 | 30,00 | 23.6 [ 22 | 50 11,00 | 864} 28 | 300 | 84.00) 65.9
8 | 1251000 | 7.85| 12 | 280 [ 33.60 |26.4 | 22 | 65 |14.30 |11.2 | 28 {350 | 98.00 | 76.9
§ | 150 (1200 | 9.42| 12 | 300 [ 3600 |28.3 | 22 | 751650 |13.0 | 28 | 400 | 112.0 | 87.9
8 | 180 (14,40 |11.3 || 12 | 350 | 42.00 | 33,0 {22 | 90 {1980 |155 | 28 | 450 | 126.0 | 98.9
8 | 200)1600 {126 | 12 | 400 | 4800 |37.7 || 22 | 100 | 2200 | 17.3 || 28 | 500 | 140.0 |110
8 2301840 | 144 | 16 | 32| 5120 | 402 22 |125|27.50 | 216 | 32 | 75| 24.00 | 18.8
8 | 250 (2000 | 157 | 16 | 38| 6.080 | 4.77| 22 | 150 | 33.00 |25.9 | 32 | 90| 2880 | 22.6
B | 280 | 2240 |17.6 |36 | 44| 7,040 | 5533 || 22 | 180 | 3960 |31.1 | 32 | 100 | 32.00 | 25.1
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Attached Table 1 (concluded)
demnd | om [ e ot e [ Tameme Tom T om Toopmet | o [ o
seclion mm saclion mm saclion mm wation mm
Thick- | Width | ¢m? kg/m || Thick- | wideh cm? kg/m | Thick- | Width | o2 kg/m | Thick- | width | ¢m? kg/m
32 {125 | 40.00| 31,4 36 | 150 | 54.00 | 424 40 [ 125 | 50001 392 45 { 100 | 4500 | 353
32 | 150 | 48.00| 37.7( 36 | 180 | 64.80 | 50.9 150 | 6000 | 471 45 | 125 | 56.25 | 44.2
32 | 230 7360 57836 | 200 72.00| 565 40 | 180 | 7200 | 565 45 | 150 | 67.50 | 53.0
32 | 250 80,00 628 || 36 | 230 82.80 65,0 | 40 § 200 80.00 62,8 | 45 | 180 81.00 63.6
32 | 280 ) 89.60 | 70.3|[ 36 | 250 | 90,00} 70.6 40 {230 | 92.00 | 72.2 | 45 | 250 | 112.5 | 83.3
32 | 300} 9600 | 754 36 | 280 | 1008 | 791 40 | 250 | 1000 | 78.5) 45 | 280 | 126.0 | 98.9
32 | 350 | 1120 | 87.9| 36 (3001080 | 848 40 | 280 | 1120 | 87.9) 45 | 300 | 135.0 | 106
32 | 400 { 2280 | 100 36 | 350 [126.0 | 98.9) 40 300 | 1200 | 94,2 45 | 350 | 157.5 | 124
32 | 450 | 1440 | 113 36 {400 [ 1440 | 113 40 | 350 | 1200 | 110 45 | 400 | 180.0 | 14l
32 | 5001600 | 126 | 36 | 450 | 162.0 | 127 40 | 400 | 160.0 | 126 45 | 450 | 202.5 | 159
36 | 75| 27.00| 212 36 | 500} 1800 | 141 40 | 450 | 180.0 | 141 45 | 300 | 225.0 | 177
3 | 9| 324 | 25440 | 75| 3000 236 4 [500]2000 ;157
3 | 100 | 3600 28340 | 90| 3600 283 45 | 75| 33.75| 26.5
36 | 125 45.00 B340 | 100 40.00 31,48 45 90 40.5 31.8
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