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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard revised by the Minister of Economy, Trade and Industry 
through deliberations at the Japanese Industrial Standards Committee 
as the result of proposal for revision of Japanese Industrial Standard 
submitted by Japan Wire Products Association (JWPA)/Japanese Stan­
dards Association (JSA) with the draft being attached, based on the pro­
vision of Article 12 Clause 1 of the Industrial Standardization Law ap­
plicable to the case of revision by the provision of Article 14. 

Consequently, JIS G 3535: 1998 is replaced with this Standard. 

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 Minister and the Japanese 
Industrial Standards Committee are not responsible for identifying the 
patent right, application for a patent after opening to the public or utility 
model right. 
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JAPANESE INDUSTRIAL STANDARD JIS G 3535 : 2012 

Wire ropes for aircraft control 

Introduction 

This Japanese Industrial Standard has been prepared based on the first editions of 
ISO 2020-1 and ISO 2020-2 published in 1997 with some modifications of the technical 
contents. 

The portions given sidelines or dotted underlines are the matters in which the con­
tents of the corresponding International Standards have been modified. A list of modi­
fications with the explanations is given in Annex JA. 

1 Scope 

This Standard specifies the wire ropes of carbon steels and stainless steels (hereafter 
referred to as "ropes") .m~inlY- used for aircraft controls in the temperature range of 
- 54°C to + 121°C. 

NOTE: The International Standards corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

ISO 2020-1 : 1997 Aerospace - Preformed flexible steel wire rope for 
aircraft controls - Part 1 : Dimensions and loads 

ISO 2020-2: 1997 Aerospace - Preformed flexible steel wire rope for 
aircraft controls - Part 2 : Technical specification (Overall evaluation: 
MOD) 

In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standards and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/lEe Guide 21-1. 

2 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in­
cluding amendments) indicated below shall be applied. 

JJS J} _Q_5..Q2 __ _ 1!i/l./J/J _ w.i.r?_ !XH!~ 

JJS_J! __ QJ)_Q6 ___ 1fighr;{:!!:/;?9)1_~tf!ftlJ£iI:f._I:Q/j§ 

JJ_S_J! __ 4_9..QS. ____ StJ!.i!!lfl~~§~f.?lw.iI:~x[x/~ 

JJSJl_Q1QA ____ Tf.~tm_fl_~lJ9..d~f9..I:_lJ9..t_flipg/J!y{4ni~fld-q9..atiJ]g$. 

JJS __ Z _ S1Q J _____ Quidfl __ ~Q _thfl_ !:9..Uncj/}lg_ 9..fnlJ.mkftI:$ 

3 Terms and definitions 

For the purposes of this Standard, the following terms and definitions apply. 
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3.1 Wire 

steel wires constructing the strand 

There are the zinc-coated carbon steel wires and the stainless steel wires. 

3.2 strand 

an element of rope constructing an assembly spun helically with plural wires 

3.3 wire strand core 

strand to be the centre of rope 

The construction shall be same as that of the strand of outer layer of rope. 

3.4 rope diameter 

diameter of circumscribed circle at an optional cross-section of rope 

There are the nominal diameter and the actual diameter. 

3.5 lay length 

3.5.1 rope lay length 

pitch of the helix of the strand of outer layer of rope (see figure 1) 

- (1) (2) (3) (4) (5) (6)! 
Lay length (pitch) 

) : No. of strand 

Figure 1 Lay length (informative example: the case of 6-strand rope) 

3.5.2 strand lay length 

pitch of the helix between the most outer layer wire and the inner layer wire of strand 

3.6 lay direction 

direction in which the wire is stranded or the strand is closed 

There are Z-lay and S-lay (see figure 2). 
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3.7 lay type 

3.7.1 lay type of rope 

Ordinary Z-lay Ordinary S-lay 

Figure 2 Lay direction and lay type 
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combination of lay directions in stranding and in closing the rope (see figure 2) 

3.7.1.1 ordinary lay 

lay type of rope in which lay directions in stranding and in closing the rope are oppo­
site each other 

3.7.2 lay type of strand 

combination of wires in each layer of the strand 

3.8 nQn~r~~ili~n~~ 

dJ.J;:tx~_Gt_~xi~ti_G~_p:r~hmin~xjJY_PXQ~_~_~~~d __ Qn_th~_XQll~ __ tQ_JH:'E;Y~nt __ $_tr~nd~ __ Qx __ wj:r~_~_JrQ)n 
x~_y~lUnKYXh~n_G~_t 

3.9 seizing 

tightly wrapped wires, etc. on the rope end to prevent it from ravelling when cut 

3.10 measured breaking force 

maximum testing force by which the test piece reaches to breakage in the breaking test 

NOTE: The breaking load in the previous revision of this Standard is altered to 
the breaking force. 

,~_~~:r_ig~ __ QJ_r9P~_$ __ m~n1Jf~~t~x~d __ GQn~~~_v.tjy~JyJX9.m __ th~ __ ~~mg_wirE;_~ __ w_itb __ tbg_$_~_m~_m_~_~ 
,Ghin~ 
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4 Classification 

4.1 Construction 

The ropes shall be classified into three categories according to the construction of 
group code, designation, constructional symbol and cross section as given in table 1. 

Table 1 Construction 

Group code Al A2 A3 

Designation 3 strands of 7 wires 6 strands of 7 wires 6 strands of 19 wires 

with wire strand with wire strand 

core core 

Construc- A3 x 7 A7 x 7 A7 x 19 

tional symbol 

Cross section 

4.2 Type of material 

The type of materials shall be the carbon steels or the stainless steels. 

4. 3 L.~y _ dh:~(!tiQ~t and 1ay _ type. 

T..h~_lfly_gj.x~~tj9nJ~ttHl_th~_1~y_t'yp_e __ $hJ1U_R~_fl~_giy~n_illJjg~x~_2! 

5 Material 

5.1 Wire rod 

Materials used for the manufacture of wires shall be as follows. 

a) rbg_G!JxRQn __ $tegl$ __ $lt~Jl_R~_th9_$_~ __ GQn(Qxmjng_t9_JJS __ (l_3J5_0_6.._9x __ JJS_Jl_a~Q~,_wjx~_r..Q_d$ 
flt_l~fl~t_e_(lIJ~l __ tQ_tl~Q$gJ __ QX_xll~t~riflt$ __ $}Jnie_GteJl_t9_J)g~t __ tr..e_~_tm~nt_(i)}=hll~_J~~tglltillg 
QLR~t~ntin.g)~ 

b) rhe __ $t~in.le_$~_~t~~1~_~hflnJ"!~_thQ_$~_~Qn(Qxmillg_t9_SUS3Q2_Dx_S1JS3Q~t_Q£_f,·Us._G_1aQ8 
Qr.._wj:r_~_xQd~_~tle_~_$t_~9.1!fltt9_tlW_$~: 

5.2 Lubricant 

Lubricants to be applied to the ropes at the manufacture shall have the properties of 
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