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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Assembly tools for screws and nuts — Ratcheting wrenches
— Technical requirements

1 Scope

This document specifies the dimensions and technical requirements for ratcheting wrenches used in

assenlll)ly (9] dlSHSSElllmy of llexagunal arrd doubte Ilexaguual fastemners:.

2 Normative references
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ISO 4

ISO
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3318, Assembly tools for screws and nuts =" Open-ended wrenches, box wrenches and

Terms and definitions

The wrenches covered by this document are the ones identified in ISO 1703\ und
1 01070,1101080,1101090and1102190,1102200.

The wrenches according to this document are not intended for uses with impact stress o

following documents are referred to in the text in such a wayythat some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

91, Assembly tools for screws and nuts — Wrench and.socket openings — Tolerances for ¢

711-1:2019, Assembly tools for screws and nuts < Technical specifications — Part 1: Hd
ches and sockets

ches — Maximum widths of heads
507-1, Metallic materials — Vickershardness test — Part 1: Test method
508-1, Metallic materials — Rockwell hardness test — Part 1: Test method

Y738, Assembly tools for.'screws and nuts — Combination wrenches — Lengths of W
mum thickness of heads

he purposes-of this document, the following terms and definitions apply.

nd IECimaintain terminological databases for use in standardization at the following g

er reference

f the wrench.

heir content

applies. For
nts) applies.

jeneral use

nd-operated

combination

renches and

ddresses:

SO-Online browsing platform: available at https://www.iso.org/obp

— 1
31

EC Electropedia: available at http://www.electropedia.org/

reversing torque
torque required to rotate the box-head ratchet of the wrench in the opposite direction to the direction
of torque application

3.2

reversing device
part of a reversible ratchet that allows the direction of torque application to be changed by the
movement of a lever or similar
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4 (Classification

Ratcheting wrenches to which this document applies are classified as combination wrenches, ratcheting
and double-headed box wrenches, ratcheting (for recommended combinations of the wrench structures,
see Annex A).

a) Combination wrenches, ratcheting (Type I, see Figure 1):
1) Class A: flat shape;

2) Class B: offset shape with reversing device;

3) Class C: flat shape with flexible head;
b) Double{headed box wrenches, ratcheting (Type 1, see Figure 2):
1) Class A: flat shape;
2) Class B: offset shape with reversing device;
3) Class C: flat shape with flexible head.

NOTE Fipures 1 and 2 show only examples and do not influence the design ofthe wrench.

=2 L
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Key

nominal width across flats

c) Class C

ay, dy
by, b,

thickness of head
outside widths of head
overall length

Figure 1 — Combination wrenches, ratcheting, Type I
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overall length

c) Class C

Figure 2 — Double-headed box wrenches, ratcheting, Type II
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5 Dimension

5.1 Dimensions of combination wrenches, ratcheting

The dimensions of combination wrenches, ratcheting are given in Table 1, see Figure 1.

Table 1 — Dimensions of combination wrenches, ratcheting

Dimensions in millimetres

Nominal width
acrossflat a ap by b, [
s maximum maximum maximum maximum @linimum
4,5b 7,5 20¢ 185 ) | 80
7 5b 8 22¢ 19 oL 80
5b gb 24¢ 1950 85
9 5,5b 8,5b 25¢ 2k 90
10 6b 9b 28¢ 7 23 90
11 6,5 9,5b 30 o 24d 100
12 7b 100 32 & 264 100
13 7b 11 346> 28d 100
14 7,50 11,5 |36 304 110
15 gb 12b o, 139 324 115
16 gb 12,5b W 41c 34d 120
17 8,5P 136 Y 42¢ 35d 120
18 9b 14> A 45¢ 384 125
19 9b 14,5 47¢ 40,54 130
20 10P _{sb 49¢ 42,5 130
21 10b U 15,50 51¢ 43,54 150
22 105 <\ 1eb 53¢ 45,54 150
23 1 O 17P 55¢ 50 150
24 12y 17,5b 57¢ 51 230
25 el 18P 59¢ 51,5 235
26 a2 12 18 59 54 245
27 &7 13 19b 64¢ 55,54 255
28 )° 13,5 19,5 65 59 265
290 13,5 19,5 67 60 275
30 13,5 200 70¢ 61d 285
3T 13,5 20 72 55 290
32 14,5b 21 74¢ 654 300
34 15b 22,5 78¢ 66 320
36 15,5 23,5 83¢ 70 335
38 16,5 24 88 71 350
41 17,5b 26,5 93¢ 74 380
@ The tolerances shall be in accordance with ISO 691.
b The value shall be according to ISO 7738.
¢ The value shall be according to ISO 3318.
d  The value is approximately equal to the value in ISO 3318, multiplied by factor 1,3.
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5.2 Dimensions of double-headed box wrenches, ratcheting

The dimensions of double-headed box wrenches, ratcheting are given in Table 2, see Figure 2.

Table 2 — Dimensions of double-headed box wrenches, ratcheting

Dimensions in millimetres

Nominal width
across flat 9 a2 by by !
5,7 % 5,2 maximum maximum maximum maximum minimum
6x7 %5 8 185 19 86—
7x8 8 gb 19 19,5 85>
8x9 gb 8,5b 19,5 21,5 .
8 x 10 gb 9b 19,5 23 oLl 105
10 x 11 9b 9,5b 23 24 NP 15
10 x 12 9b 10P 23 26¢ .V 115
10 x 13 9b 11b 23 285~ 130
11x 13 9,5 11b 24¢ 28° 130
12 x 13 100 11 26¢ RS 130
12 x 14 100 11,5b 26¢ QY 300 130
13 x 14 11b 11,5b 28c N 30° 130
13 x 15 11° 12b 28¢5, 30¢ 130
13 x 16 11° 12,5 28e 34¢ 130
13 x 17 11P 13 . or28e 35¢ 140
14 x 15 11,5b 12b " 30¢ 32¢ 140
14 x 16 11,50 12,50 ¢ 30° 34¢ 140
14 x 17 11,50 135 O 30¢ 35¢ 140
15 x 16, 12b 12,500 32¢ 34c 140
15 x 18 12b b 32¢ 38¢ 140
16 x 17, 12,5b ~\J 13 34¢ 35¢ 140
16 x 18 12,50 o 14b 34¢ 38¢ 145
17 x 19 13b D] 14,5b 35¢ 40,3¢ 150
18 x 19 14~ 14,5b 38¢ 40,5¢ 150
18 x 21 Ly 15,5P 38¢ 43,5¢ 160
19 x 22 L)14,5b 16 40,5¢ 45,5 175
19x24 {50 14,5b 17,50 40,5¢ 51 175
20x22 .,y 15P 16 42,5 45,5¢ 180
21 x 22 15,57 16" 43,0 45,0 160
21x 23 15,5P 17b 43,5 50 190
21 x 24 15,5b 17,50 43,5¢ 51 190
22 x 24 16V 17,50 45,5¢ 51 200
24 x 27 17,50 19P 51 55,5¢ 220
24 x 30 17,5b 200 51 61¢ 220
25 x 28 18P 19,5 51,5¢ 59 250
27 x 30 190 200 55,5¢ 61° 250
@ The tolerances shall be in accordance with ISO 691.
b The value shall be according to ISO 7738.
¢ The value is approximately equal to the value in ISO 3318, multiplied by factor 1,3.
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Nominal width a a b b !
across flat 1 2 1 2
saxga maximum maximum maximum maximum minimum
1 2

27 x 32 19b 21b 55,5¢ 65 270
30 x 32 20b 21b 61¢ 65 270

a  The tolerances shall be in accordance with ISO 691.

b The value shall be according to ISO 7738.

c [he value is approximatelv equal to the value in ISO 3318 multiplied by factor 1.3

6 Hardness

The hardness of ratcheting wrenches shall be as given in Table 3, see Figure 3.

Hardness shall be tested in accordance with ISO 6508-1 or ISO 6507-1. Microhardness i

when tested in accordance with ISO 6507-1.

Table 3 — Hardness

5 acceptable

. Hardness
Position
s <34 mm s >34 mm
open-end
- 242 HRC 239 HRC
ratchet housing
ratcljet rotating gear 245HRC

Key

1 open-end

2 ratchet housing

3 ratchet rotating gear
a  Box-end.

© IS0 2020 - All rights reserved

Figure 3 — Hardness position


https://standardsiso.com/api/?name=c161c9beb56bce2b22af4a89ff62a629

ISO 21982

:2020(E)

7 Reversing torque testing

The reversing torque for the box-end of ratcheting wrenches shall not exceed the value in Table 4. Each
ratchet shall be rotated 360° after the torque test and before measuring the reversing torque.

Table 4 — Reversing torque

Nominal width across flats Maximum reversing torque
s M

mm N-m
6<s=<11 0,07
12<s5<15 0,18
16<s5<19 0,28
20<s5<41 0,35

8 Torque testing

The minimuym test torque values for the box-end of ratcheting wrenches shalkbe in accordance wit

minimum td

The minimy
the minimu

The torque {
the torque t

9 Drop testing

The ratchet
Six times in
wrench pladg

After the dr

10 Function

Where the 1
force. It shal

Where the
without exc

st torque values of ISO 1711-1, series A.

m test torque values for the open-end of ratcheting wrénches shall be in accordance
m test torque values of ISO 1711-1, series C.

esting procedure shall be performed in accordanegwith 1ISO 1711-1:2019, 5.2 and 5.3.
bsting, any possible damage or deformation shallnot affect the usability of the tool.

ng wrenches shall be dropped from*a height of 1,8 m onto a concrete surface 12 t
a vertical orientation with the box-end of the wrench downwards and six times wit
ed in a horizontal position.

ptchet head is)flexible, the head shall be capable of being set into position without exce
1 hold the setposition when the wrench body is held in the horizontal position.

ratchetthead is reversible, the reversing lever shall be capable of being set into poq
bssivelforce. It shall remain in the desired position when the ratcheting feature is activj

bp testing, any possible daniage or deformation shall not affect the usability of the tool.

h the

with

After

mes,
h the

ssive

ition
ated.

11 Cycle testing

For the box-end of ratcheting wrenches, the cycle test method shall be carried out in accordance with
the torque test method with an applied torque values that is 35 % of the minimum test torque of
ISO 1711-1, series A, at a rate not to exceed 60 cycles per minute. Non-reversible ratcheting wrenches
shall withstand a cycle test of 5 000 cycles in one direction only. Wrenches with a reversing device shall
be tested for minimum 2 500 cycles in both clockwise and counter-clockwise directions separately.
After the cycle testing, any possible damage or deformation shall not affect usability of tool.

Following the application of the cycle testing, the wrench shall be subjected to reversing torque testing
in accordance with Clause 7 and torque testing in accordance with Clause 8.
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