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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard established by the Minister of Health, Labour and Wel­
fare and the Minister of Economy, Trade and Industry through delib­
erations at the Japanese Industrial Standards Committee according to 
the proposal for establishment of Japanese Industrial Standard sub­
mitted by Japan Industrial Vehicles Association (JIVA)/Japanese 
Standards Association (JSA) with the draft being attached, based on 
the provision of Article 12 Clause 1 of the Industrial Standardization 
Law. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with a patent right, application for a patent after opening 
to the public or utility model right. The relevant Ministers and the 
Japanese Industrial Standards Committee are not responsible for 
identifying the patent right, application for a patent after opening to 
the public or the utility model right. 
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JAPANESE INDUSTRIAL STANDARD JIS D 6027 : 2011 

Fork-lift trucks-Fork-arm extensions and telescopic fork 
arms-Technical characteristics and strength 

Introduction 

This Japanese Industrial Standard has been prepared based on the first edition of 
ISO 13284 published in 2003 with some modifications of the technical contents. 

Portions with dotted underlines are the matters in which the contents of the corre­
sponding International Standard have been modified. A list of modifications and ex­
planations is given in Annex JA. 

1 Scope 

This Standard specifies the technical characteristics and strength requirements for 
fork-arm extensions and telescopic fork arms to be mounted on fork-lift trucks (hereaf­
ter referred to as "fork lifts") as defined in JIS D 6201. 

NOTE: The International Standard corresponding to this Standard and the sym­
bol of degree of correspondence are as follows: 

ISO 13284:2003 Fork-lift trucks-Fork-arm extensions and telescopic fork 
arms-Technical characteristics and strength requirements (MOD) 

The symbols which denote the degree of correspondence in the contents 
between the relevant International Standard and JIS are IDT (identical), 
MOD (modified), and NEQ (not equivalent) according to ISOIIEC Guide 
21-1. 

2 Normative reference 

The following standard contains provisions which, through reference in this text, 
constitute provisions of this Standard. For standard with the year indication, only the 
edition of the indicated year shall be applied and the revisions (including amendments) 
made thereafter shall not be applied. 

JIS D 6201:1999 Glossary of terms relating to fork lift trucks 

NOTE: Corresponding International Standard: ISO 5053: 1987 Powered indus­
trial trucks-Terminology (MOD) 

3 Terms and definitions 

For the purpose of this Standard, the terms and definitions given in JIS D 6201 and 
the following apply . 

. 3! ~ ____ r~wd __ G~P_~~_tty __ Q.£JQ~k_ ~_~m 

.m~~~_Qf..th~_JQ~Q.~_jn_kilQgX~_W~-, __ wb.~Gb_~~~h __ Q.£_p'_~_~r~_c;l_fQ~k_~X_w~ __ i~_~~p'_~_l;>J~_Qf._hQlQ._~rrg __ ~t 

.~_~_~xt~inJQ~g_~~ntr~ __ gi~t~_:n9.~_ 
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3.2 parent fork arm 

fork arm having the rated capacity at the rated load centre distance, blade length and 

blade cross-section for which a fork-arm extension is specifically designed 

3.3 test load 

applied load for verifying the strength of fork-arm extension and telescopic fork arms 

by physical testing 

a!4 ____ d_~_~j.gn_l9~_d. 

9:p.ph~d_lQ_~_9:_fm~~_Y~r.ify~ng_th~_~t.1:'~D-gtb._QJ_fm~~k~_~x_w._~~t.~_1),~_i9_n_hY __ G~JG_~19:tiQrr 

4 Symbols 

The symbols shall be as follows. 

b fork arm blade width (mm) 

C rated capacity of each parent fork arm (kg) 

CE rated capacity of each fork-arm extension (kg) 

CR rated capacity of each retracted telescopic fork arm (kg) 

D rated load centre distance of each parent fork arm (mm) 

DE rated load centre distance of each fork-arm extension (mm) 

DR rated load centre distance of each retracted telescopic fork arm (mm) 

FEX design load for open- and closed-section fork arm extensions (N) 

ET.s ____ t~~t.JQ_~_9:JQr.Jm:·_~~~xm_~~t~_n~iQrr~ ___ (NJ __ 
ET.R ___ t~~t.JQ_~_9:JQr._r~~r~_G~~_g_t.~J~_f?~QPi~_fQxk~xm_f? __ .eNJ __ 
ET.f.. ___ t~~t.JQ_~_9:JQr._~_~t~n9:~_9:.t~l~~~9P.i~JQr.~_~r.m~ ___ (N) __ _ 
L blade length of the parent fork arm or of the fully retracted telescopic fork arm 

(mm) 

LI blade length of the fork-arm extension or of the fully extended telescopic fork arm 
(mm) 

LJ. 0.9 LI - L (mm) 

M stress modulator 
R safety factor 
S total lateral clearance between the parent fork and the fork-arm extension (mm) 

Ya actual material yield of fork-arm extension or telescopic fork arm material (MPa) 

Ym minimum material yield of fork-arm extension or telescopic fork arm material 
(MPa) 

Z section modulus of the extension of the fork-arm tip 
g _______ g~~yit~t~9_J}~l._~_G~~I~r.~h9..~ ___ (~!!? __ IJ.).~~~} __ 

5 Requirements for rated capacity and rated load centre distance of fork arms 

5.1 Parent fork arm 

The rated capacity (0 and rated load centre distance (D) for the parent fork arm 

shall comply witht~pJ~_J! 
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Rated capacity of Less than 500 or 2500 or 
fork arm C 500 over to over to 

kg and excl. and excl. 
2500 7500 

Rated load centre 400 500 600 
distance D (600) 

mm 
NOTE: The value in parentheses is optional. 

5.2 Fork-arm extensions 

7500 or 
over to 

and excl. 
12000 

900 

3 
D 6027 : 2011 

12000 or 
over 

1200 

The rated capacity (CE) and rated load centre distance (DE) for each fork-arm exten­
sion shall be proportional to the rated capacity (CJ and rated load centre distance (D) 
for the parent fork arm, i.e: 

C
E 
~ CxD ............................................................................. (1) 

DE 

5.3 Telescopic fork arms 

The rated capacity (CR) and rated load centre distance (DR) for each telescopic fork arm 

shall both be as specified in .t~J?l~_J, when the telescopic fork arm is in the fully retracted 
mode. In extended mode, the rated capacity should be specified by the manufacturer. 

6 Requirements for fork-arm extensions 

6.1 Length of fork-arm extensions 

Unless otherwise agreed, the blade length (L) of the parent fork arm and the relation 
between the blade length (L) of parent fork arm and blade length (LI) of fork-arm 
extension shall conform to formulae (2) and (3): 

L~ 750 mm .................................................................. (2) 

L~0.6 LI ...................................................... ··············(3) 

Extensions beyond this limit shall be agreed between the fork-lift or fork-arm 
manufacturer and the user, and be subjected to hazard analysis. Such fork-arm 
extensions shall be marked accordingly (see 8.1). 

6.2 Retaining device of fork-arm extensions 

Fork-arm extensions shall be designed to prevent accidental disengagement from the 
parent fork arm . 

. 6.!a ____ St:r.~ngth-c;>JJ~n:k~~-J;"m--~-~-t~n.~i9;Q.-~ 

.6.!a! 1 ___ G~n.~n:~l 

Th~_yi~lQ. __ ~_tr~_TIgth_QfJQrk~~xm __ ~_~t~rr~iQg~ __ ~h~ll_b~_Q.~~igg~_cl_~gcl_t.~_~t~_d_~_~j_TIg_~ __ ~_~f~ty 
.f~~tm::_{m_, __ ~gd __ ~h~_U __ ~~ti~fy_.th~ __ rt~~ign_~rr~J.._r~_q~ix~m~gt~_~p~~ifi_~_cl_ig_6_._3_._3 __ ~gd __ ()_._3_._4!22 
x~~p~~tj.Y~Jy .. 
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6~a!2 ____ P~~igp._1Q.~d_~p._d_t~~t_1Q.~d __ 

The design load (FEx) shall be calculated from formula (4): 

F
EX 

= 9 x R x C x D ____________________________________________________________________ -(4) 

O.5xLl 

where, R: ~3 

The test load (FTS) shall be calculated from formula (5): 

gxRxCxD Y F
TS 

= ._____ x_a ...................................................... ··········(5) 
,,---- O.5xLl Ym 

where, R: =3 

To determine the actual yield point, a preliminary test shall be conducted. 

Prior to testing the extensions, an equivalent sample shall be tensile-tested. The re­
sulting yield value shall be compared to the minimum yield specified for the material 
used. This factor shall be used to increase the test load to ensure that a minimum-yield 
material will provide the safety factor (R). 

6~a!a ____ p~~igp: 

The design of the fork-arm extension shall be based on the extension's ability to with­
stand the 0.5 FExload over the distance of fA. 

N~m_~Jy., __ it_~h~1l_b~_.Y~xifi~g_th~t_th~_~pp_li~d_1Q.~g_Qf_Q~Q __ .FE.J:( __ gQ~~ __ nQt_p-XQg~~~_~t:r~~~~_~, 
in._~_~~_~_~~ __ Qf_th~_m_iD-i_w.~m __ m._~_t~r_i~l_y_i~Jd __ ~tr.~_~~_Qf_th~ __ ~Q.mp.Qp.~_1)t.P.~r.t~2 __ i&~_fQxm_~1~ __ (~) 
~_h~U. _1;>_~ __ ~_~_ti~fi_~_(:I.,.. 

gxO.5xF. xL 
,,~~_~_------ zx~X 2 •••••••••••••••••••••••••••••••••••••••••••••••••••••• ············(6) 

where, M: stress modulator which is ~ 1 and usually 0.4 and 
0.8, depending upon the material thickness and the 
design parameters 

NOTE: The modulator is required due to the buckling which promotes stresses 

higher than calculated using the standard formulae. The value of the 

modulator can be determined by comparing the actual load required to 

promote yielding to the theoretical load. 

6~aA: ____ r~~t 

6 ~ a! 4_._l ____ :rr.9_<;~d_1J:r.~ 

FQx_Qp.~P.~~_~_GtiQD-_!}_1)g_dQ~~_g~~~~_tiQn.JQr.lf~~r.m_~~t~D-~iQn~2_!}_.P.~r..~_1)t.JQr.lf_~r.m_h~~ing_tb.~, 

m.j._1)mj._lJm __ 1;>J~d~_J~_1)gth_~.P.~~_i,fi~d __ iD-__ 6_.J_~h~Jl_b~_x~~tx~j.p.~_d_ip._~ __ w.~D-p.~x __ i,g~D-ti~_~J_t9 __ th~t, 
wh~n._~~_~_d_9_TI_~_t:Qxkhft .. 

The test load 0.5 FTS shall be applied, gradually and without shock, at the specified 
distance from the fork-arm shank front face as shown in figure 1, and maintained for 30 s. 
This procedure shall be repeated two times. 
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