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INTERNATIONAL STANDARD

IS

0 3077-1980 (E)

Short link chain for lifting purposes — Grade T (8),
calibrated, for chain hoists and other lifting appliances

1 SCOPE AND FIELD OF APPLICATION

This Jnternational Standard specifies requirements for
lifting|chains, grade T, accurately calibrated, for use as load
chain [in chain hoists and similar appliances. These are
electritally welded round steel short link chains fully heat
treated and tested, and comply with the general conditions
of acceptance of 1ISO 1834.

The rgnge of sizes covered in this International Standard is
from # mm to 20 mm. The annex gives a range of tempo-
rary adlditional sizes 6 mm to 19 mm.

2 RHEFERENCES

ISO/R 388, /SO metric series for basic thicknesses of sheet
and diameters of wire.

ISO/R 643, Micrographic determination of the_austenitic
grain $ize of steels.

1SO 1035/1, Dimensions of hot rolled steef bars — Part 1 :
Roundl bars — Metric series.1)

ISO 1B34, Short link chain for lifting purposes — General
conditions of acceptance.?)

3 DEFINITIONS

For the purpose‘of this International Standard, the defini-
tions given in.ISO 1834 apply.

4 GENERAL CONDITIONS OF ACCHPTANCE

The chain shall comply fully)with the requirements of

ISO 1834 as well as those of this Int

5 DIMENSIONS

5.1 Size of chain'\(see 1SO 1834, clause

The size of chain shall be one of the si

national Standard.

L4, Definitions)

es listed in table 2,

column_1_¢orresponding to the nomingl diameter (d,)) of
the stéel wire (ISO/R 388) or bar (ISO 1035/1) from which

the chain is made.

NOTE — Control over the size of the matefial (bar or wire} from

which the chain is made is important but this
concerns finished chain and must assume that|

nternational Standard
the inspector may not

have the opportunity of retrospective measurement of the original
material. The chain manufacture will realize the need for the size of
this material to be kept within accepted tolergnces.

5.2 Material diameter

(See 1SO 1834 for definition of material diameter and

‘method of measurement.)

5.2.1 Tolerance on material diameter

For sizes less than 18 mm the diameter
the finished link ;hall nowhere differ

diameter by more than

d of the material in
from the nominal

+
_g %, except at| the weld.

For sizes 18 mm and over, the diametdr d of the material

in the finished link shall nowhere diffe
diameter by more than + 5 %, except at

- from the nominal
the weld.

1} At present at the stage of draft. (Revision of ISO/R 1035/1-1969.)
2) At present at the stage of draft.
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5.2.2 Tolerances at the weld

The dimension of

the steel at the weld shall nowhere be

less than the diameter d of the steel adjacent to the weld,
or exceed it by more than the following tolerances. (See
figure 1 and table 2}.

Type 1: 8 % of the nominal diameter in any direction.

Type 3: 8% of the nominal diameter in the direction
perpendicular to the plane of the link and 17 % in other

planes.

TABLE 1 — Examples

5.2.3 Area affected dimensionally by welding

The. area affect
extend by more

dimensionally by welding shall not
an 0,6 of the material diameter to either

side of the centre pf the link.

5.3 Length and Width

The dimensions q
be as specified in {
5.3.1 Nominal d
Preferred nominal

- pitch p (i
chain size'(d,,)

— outside wi
size (d,).

Where the chain
ferent dimension
the nominal outs
time of the enquid

5.3.2 Tolerances
5.3.2.1 OuTsip
CHAIN IN THE F

The outside widt
given by the form

f the length and width of the links shali
able 2 and illustrated in figure 2.
mensions

dimensions are as follbws :

e. inside length) : 3 times the nominal
ith w: 3,25 times the nominal chain

has to fit a load wheel designed for(dif-
, the nominal pitch (inside length) and
de width shall be clearly specified ‘at the
y and order.

E WIDTH WA(MEASURED ON THE
INISHED CQNBRITION).

, w, measured clear of the weld zone is
IEM

w = nominal o

itside width, * 81075 dn

Sulphur max.

Nominal Number of
. , . N Tolerance
size tinks in chain (plus only)
dy, N p y
mm % mm
6,3 1 1,93 0,37
0,65 0,61
21 0,406 1,61
10 1 1,93 0,58
0,65 0,975
21 0,406 2,5t
20 1 1,93 11
5 0,65 196
21 0,406 5,1

6 MATERIAL AND MANUFACTURE

6.1 Quality of material

The steel shall beproduced by the open hearth or [electric
process or by an-oxygen blown process.

In its finished state as supplied to the chain maker]it shall
meet the following requirements as determined by check
analysis on the rod, wire or finished link.

It shall be fully killed, shall possess reliable welding|quality
and shall contain alloying elements in sufficient quantities
to guarantee the mechanical properties of the ch;fn after
appropriate heat treatment. The alloy steel used shall
contain nickel and at least one of the following ailoying
elements :

chromium,

molybdenum.
Its content of sulphur and phosphorus shall be restr|cted as
follows :
Check anyalysis

0,040 %
0,040 %

Cast analysis

0,035 %

Phosphorus max. 0,035 %

5.3.2.2 LenGTH
FINISHED COND

The inside length
lengths of any n

(MEASURED ON THE CHAIN IN THE
ITION).

of one link or the sum L of the inside
umber of links N measured bearing to

bearing under a load not greater than half the specified
proof force of the chain, shall not vary from the nominal

length (N,)} by
tolerance :

AL
— X 100=
N

p

+{

more than the following percentage

1,6/N +0,33)
%

The steel shall be made in conformity with fine grain
practice to give an austenitic grain size of 5 or finer when
tested in accordance with ISO/R 643.

This could be accomplished, for example, by ensuring that
it contains sufficient aluminium or an equivalent element
to permit the manufacture of chain stabilized against strain
age embrittlement during service; a minimum value of
0,02 % metallic aluminium is given for guidance.

Within the above limitations it is the responsibility of the
chain maker to select steels so that the finished chain,
suitably heat treated, meets the mechanical properties
specified in this [nternational Standard.
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6.2 Heat treatment

All chain shall be hardened and tempered before being
subjected to the manufacturing test force.

6.3 Manufacturing test force

During manufacture, the heat treated chain shall be sub-
jected to a force of 60 % of the minimum breaking force
specified in table 4, or table 6, column 5.

6.4 Proof-forca{acceptance)

ISO 3077-1980 (E)

7.3.3 Total ultimate elongation

The total ultimate elongation as defined in SO 1834 shall
be not less than 10 %.

8 INSPECTION

8.1 Provision for inspection

The proof force shown in table 4, column 2 or table 6,
colump 2, shall be applied only when called up in connec-
tion with acceptance testing and inspection, since, in this
grade,|the manufacturing test force (see 6.3) assumes the
function prescribed in ISO 1834, clause 6.5.

7 TEBT REQUIREMENTS

71 echanical properties and test forces

The mechanical properties shall be as specified in table 3
and the test forces to be applied for each size are specified
in table 4 and table 6.

7.2 fection of samples

Samplps shall be selected as specified in 1SO 1834. The
length| of the lot from which the inspector selects™the
samplés shall be 200 m or lesser length.

7.3 Static tensile test

7.3.1 | Testing machine and method

The tpsting machine and method ‘of testing shall be as
specified in 1ISO 1834.

7.3.2 | Tensile test

The breaking force shall’/be not less than that specified in
table 4, column 3 or.table 6, column 3.

The provision for inspection shall. he as specified in
ISO 1834.
8.2 Acceptance

The acceptance procedure shall be as specified in 1SO 1834.

9 MARKING

9.1 Qaality marking
The guality mark for the chain is T or 8. It shall be applied
as specified in 1SO 1834.

9.2 ldentification marking

The identification marking shall be as spgcified in ISO 1834.

9.3 Inspection marking

The inspection marking shall be as speg¢ified in 1SO 1834.

10 TEST CERTIFICATE

The manufacturer shall, if required, supply a certificate of
test and examination with every supply pf chain containing
the information detailed in 1SO 1834.| A typical form is
given in 1SO 1834, annex C.
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d,, =size (nominal diameter of the material)
d = measured diameter of the material except at the weld

d,, =measured diameter of the material’at the weld (type 1 welded chain) or the weld dimension perpendicular to the plane
of link {tyge 3 welded chain})

G = dimension |n other planes/{type 3 welded chain) .
e = length affe¢ted by welding on either side of the centre of the link

For all welds Weld tolerance :

e<0,6dn Type1 :dw___d+8,08dn

Fordn<18mm,d=dn‘_g%

. — 4+ 0,08d
Type3:d, =d 0 n
Ford, =18 mm,d=d_ +5%

G=d+8'17d"

FIGURE 1 — Material and weld tolerances
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n in terms of the nominal size of the chaind,, :

h P (inside length) — preferred value 3 d,,.
ide width w except at the weld; preferredvalte 3,25 d.

Insidle width w, ; minimum permitted value 1,25 d,, except at the weld, or such minimum value as will pfevent kinking.

Len

gth L (see 5.3.2.2).

FIGURE 2 — Chain and link dimensions



https://standardsiso.com/api/?name=c5cc987298547eccd79f702a6b05aa77

ISO 3077-1980 (E)

TABLE 2 — Dimensions of grade T {8} calibrated chain

(for symbols see figures 1 and 2)
Dimensions)in mlillimetres
(1) (2) (3) (4) (5) (6) (7 8)
Outside
Maximum tolerance at the weld Pitch Preferred wi:lth
Nominal size Diameter (see figure 1) Preferred pitch tolerance outside tolerance
tolerance (inside length) on the single width (+ only)
Types 1 and 3 Type 3 link w away from
weld
d, d-d,) {d, -d) (G-4d) 3d,) {+only) (3,254d,) {0,015d,)
4 +o.08 0,32 0,7 12 0,23 13 o|30
5 49 04 085 15 0,29 17 038
6.3 oA 05 1,0 19 0,37 21 ol4s
71 o 0,57 1,2 21 0.41 23 0|54
8 F s 0.64 1,35 24 0,46 26 ol6o
9 *o.8 0,72 155 27 0,52 30 oles
10 +020 08 17 30 0,58 33 ol7s
12 M+ 09 19 34 0,66 37 olsa
125 o 10 2,15 38 0,73 41 oloa
14 *o28 1,12 24 42 081 46 1/05
16 +o 128 2,7 48 093 52 12
18 0,90 144 3,05 54 1,04 59 1(35
20 +1,0 1.6 34 60 1,16 65 15
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TABLE 3 — Mechanical properties

Mechanical property

Requirement

Mean stress at specified minimum breaking

800 MPa(N/mm?2)

ISO 3077-1980 (E)

NOTES

force __Z.M_
mdn2
2F

Mean stress at proof force — 400 MPa(N/mm?2)
Ratio of proof force {acceptance) to

. L . 50 %
specified minimum breaking force
Specified minimum total ultimate 10 %

elongation

Mean stress at working load limit

200 MPa{N/mm?2)

1 Thesftresses quoted in table 3 are obtained by dividing the force by the total crdss-section of both sides of the link i.e. tHey are mean stresses.

The stre|

2 The
column

Es is in fact not uniform and particularly at the extrados the maximum fibre stress is considerably greater.

TABLE 4 — Grade T (8), calibrated, test requirements

vorking load may be selected to comply with national regulations butit must in no case exceed the load in table 4 {column 4 or table 6,
.

(1) (2) (3) 4) (5)
ot o [ | g | M
b acceptance) force load limit test force
mm kN kN t kN
4 10,1 20,2 0,5 12
5 15,8 31,6 0,8 19
6,3 25 50 1,25 30
71 31,7 634 16 38
8 40,3 80,6 2,0 48
9 51 102 2,5 61
10 63 126 3,2 76
11,2 79 158 4,0 94
125 99 198 5,0 119
14 124 248 6.3 149
16 161 322 8,0 193
18 204 408 10,0 245
20 252 504 125 302
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