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INTERNATIONAL STANDARD ©ISO ISO 10955:1999(E)

Aerospace — End-fittings and turnbarrels for aircraft
control wire rope — Technical specification

1 Scope

This Interfpational Standard specifies the characteristics, the inspection and test methods<¢as. well g

assurance
O end-fi
ISO 9

O wirer

O wirer

used in airfcraft controls.

This Intern
standard d

2 Norm

The follow
this Interr]
publicatio
investigatq
undated r
maintain r

ISO 2020+
loads.

ISO 2859-
quality lev|

ISO 5855-

requirements for:

[tings swaged on wire ropes, as specified in ISO 9737, ISO 9747, 1SO 9748, 1SO 9749, |
760,

Dpe turnbarrel parts, as specified in ISO 9736, ISO 9738, 1ISO 9757,4SO 9758 and ISO 9761

bpe turnbarrel assemblies (as defined in 3.1),

ational Standard is applicable to the parts cited aboveproviding that reference is made to it i
r the definition document.

htive references

ng normative documents contain provisions which, through reference in this text, constitute
s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate
pferences, the latest edition of the normative document referred to applies. Members of

pgisters of currently valid) International Standards.

1:1997, Aerospacer— Preformed flexible steel wire rope for aircraft controls — Part 1: Din
1:—1), Sampling procedures for inspection by attributes — Part 1: Sampling plans indexed f

e/ (AQLs)-for lot-by-lot inspection.

pi=2), Aerospace — MJ thread — Part 2: Limit dimensions for bolts and nuts.

s the quality

b0 9759 and

and

N the product

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
SO and IEC

hensions and

y acceptable

ISO 8074:1985, Aerospace — Surface treatment of austenitic stainless steel parts.

ISO 8785:1998, Geometrical Product Specification (GPS) — Surface imperfections — Terms, definitions and
parameters.

ISO 9001:1994, Quality systems — Model for quality assurance in design, development, production, installation and

servicing.

ISO 9002:1994, Quality systems — Model for quality assurance in production, installation and servicing.

1) To be pu
2) To be pu

1

blished. (Revision of ISO 2859-1:1989)
blished. (Revision of ISO 5855-2:1988)
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ISO 9003:1994, Quality systems — Model for quality assurance in final inspection and test.

©1SO

ISO 9736:1999, Aerospace — Eye-ends, in corrosion-resistant steel, threaded, for aircraft control wire rope —
Dimensions and loads.

ISO 9737:1999, Aerospace — Eye-ends, in corrosion-resistant steel, swaged on aircraft control wire rope —
Dimensions and loads.

ISO 9738:1999, Aerospace — Turnbarrels, for aircraft control wire rope — Dimensions and loads.

ISO 9747:1999, Aerospace — Double-shank ball-ends, in corrosion-resistant steel, swaged on aircraft control wire

rope — Dim

nsions and loads.

ISO 9748:19
Dimensions

ISO 9749:19
Dimensions

ISO 9757:19
turnbarrels —

ISO 9758:19
control wire

ISO 9759:19
Dimensions

ISO 9760:19
rolling bearin

ISO 9761:19
Dimensions.

ISO 9762:19

ISO 9763:19

D9, Aerospace — Ball-ends, in corrosion-resistant steel, swaged on aircraft control-wir
hnd loads.
hnd loads.

D9, Aerospace — Fork-ends, in corrosion-resistant steel, threaded~for aircraft control
- Dimensions and loads.

D9, Aerospace — Fork-ends, in corrosion-resistant steel, threaded, for rolling bearings,
lope — Dimensions and loads.

D9, Aerospace — Fork-ends, in corrosion-resistant steel, swaged aircraft control wir
hnd loads.
D9, Aerospace — Fork-ends, in corrosion-resistant steel, swaged on aircraft control wire

gs — Dimensions and loads.

D9, Aerospace — Locking clips, in corrosion*resistant steel, for aircraft control wire rope turn

D9, Aerospace — Aircraft control wire rope assemblies — Dimensions and end-fitting combin

D9, Aerospace — Aircraft control wire rope assemblies — Technical specification.

3 Terms dand definitions

For the purpgses of this International Standard, the following terms and definitions apply.

3.1

wire rope tur
assemblies g
threaded end

barrelassemblies
onsisting of two preformed flexible steel wire ropes, which have a swaged end-fitting on one
-fiting on the other

e rope —

D9, Aerospace — Stud-ends, in corrosion-resistant steel, swaged on aircraft/control wife rope —

wire rope

for aircraft

P rope —

b rope, for

buckles —

ations.

side and a

NOTE 1
NOTE 2

3.2
surface impe
burrs, cracks

3.3

The threaded ends are connected by means of a turnbuckle and secured by means of a locking clip.

Specifications for turnbarrels and locking clips are given in ISO 9738 and ISO 9761, respectively.

rfections
, laps and scratches as defined in ISO 8785

manufacturing batch
number of elements with the same identity block, produced within the same production cycle, manufactured from
the same batch of raw material and subjected to the same heat treatment
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34
delivery batch

(homogeneous) batch from the same manufacturing batch for which the sampling plan applies to the whole of this
delivery batch

35
delivery batch

(heterogeneous) batch made up of several manufacturing batches for which the sampling plan applies to each
manufacturing batch

4 Requifements
The requirements are given in Table 1 and, unless otherwise specified, they also apply to ready for use parts. The test
temperatufe shall, unless otherwise specified, be ambient temperature. These requirements shalkbe taker into account
along with[the conditions which figure in all the other standards or specifications cited in the,product stapdards or the
definition documents for end-fittings and cable turnbarrels.
Table 1 — Technical requirements and inspection and test.nethods
No. | Characteristic Technical requirements Inspection and'‘test methods Q2 Ab
4.1 |Dimensions and |In accordance with the product Usual megasuring instruments. x x
magses standards or definition documents.
Thtead: GO-NO GO gauge.
4.2 |Majerial In accordance with the product Chemical analysis or by the %
standards or definition documents. intermediary of a certificate of
conformity supplied by the
manufacturer for the half-finished
product.
4.3 |Sufface In accordance with the\product In accordance with the surface % %
tre4tment standards or definition“"documents. treatment standard.
4.4 |Sufface In accordance-with the product Usual instruments or visuotactile x
roughness standards or definition documents. samples.
45 Sunlface Absence-of any surface imperfections | Usual inspection methods. x x
appearance other.than those permitted in 4.9.
Burrs acceptable in the thread/groove
area for the locking clip if they do not
hinder assembly of the end-fitting and
the locking clip.
4.6 | Mafking In accordance with the product Visual examination. % %
standards or definition documents.
It shall be legible and shall not
damage the material or affect proper
operation.
4.7 |Left-hand thread | In accordance with the product Visual examination. x x
mark standards or definition documents.
4.8 |Thread External thread rolled and free of Visual examination. x x
burrs.
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Table 1 (continued)
No. | Characteristic Technical requirements Inspection and test methods Qa2 Ab
4.9 |Thread breaks |External thread: in accordance with Inspection on micrographic section: % %
Figures 1 and 2. L .
— for qualification, on finished
Internal thread: in accordance with parts;
Figure 3. .
— for acceptance, by sampling
during manufacture.
4,10 | Turnbgrrel Angular movement of the end-fittings | Hold the turnbarrel assembly in a X
assembly device |in relation to the turnbarrel: see vice.
locking play Table 7.
Apply torque to each end-fitting:
— of a value in accordange with
Table 7;
— clockwise then-anticlockwise.
Measure the angle of rotation of
each end-fitting'in relation to the
turnbarrel;
— Wwhile the torque is being
applied,;
— using a normal instrument.
4.11 | Effectlveness of | The locking clip shall: Apply to the turnbarrel for 25 hours: X
the logking of ) o )
turnbarrel — stay in place; — a longitudinal pulling force
assemblies intain its effect equal to 25 % of the
— maintain its effectiveness. minimum breaking force
given in Table 9;
— vibrations at a frequency of
50 Hz and of a range of
3,15 mm along a
perpendicular axis in relation
to the turnbarrel.
Carry out a visual examination of
the turnbarrel assembly.
4,12 | Torsignal After testing there shall be: Hold one of the ends of the X
strendth-of ) ) turnbarrel assembly in a vice.
turnbarrel — neither cracking,
assemblies Apply to the other end torque of a

— nor distortion,
— nor fracture,

of the turnbarrel parts.

value equal to that given in Table 8,
first clockwise then anticlockwise.

Do this five times (i.e. 10
inversions).

Carry out a visual examination
and/or use the usual measuring
methods.
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Table 1 (continued)

No. | Characteristic Technical requirements Inspection and test methods Qa2 Ab

4.13 | Fatigue strength | After testing there shall be: Use a test device capable of %
of turnbarrel ) ) transmitting the test load to the
assemblies — neither permanent elongation turnbarrel assembly under exactly
under tensile >0,1%, the same conditions as during

load — nor fracture, normal use.

If this device contains a swaged
cabte, the fatter shattbe:

of the turnbarrel parts.

— flexible,

— in accordance with
ISO 2020-1,

— have a nominal diameter
corresponding.to that of the
turnbarrel used,

— swaged in accordance with
ISO 9763.

Screin'the threaded ends until the
thréad is no longer visible.

Apply an increasing and decreasing
force between the maximum and
minimum values given in Table 9
longitudinal to the turnbarrel
assembly.

Do this 300 times (i.e. 600
inversions).

Carry out a visual examination or
using the usual means.

4.14 |Ultimate tensile |After testing, there shall be no Use the same device as in 4.13. x
resjstance of fracture of the turnbarrel parts.
turpbarrel

asgemblies

Apply a tensile force equal or
superior to the cable's minimum
breaking load given in Table 9
longitudinal to the turnbarrel
assembly.

Perform a visual examination and/or
using the usual means.

& Q = conditions for executing qualification controls and tests (in accordance with 5.2)

b A = conditions for executing qualification controls and tests (in accordance with 5.3)
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5 Quality assurance

5.1 General

5.1.1 Manufacturers' approval

©1SO

The manufacturer shall satisfy the quality assurance and approval procedures defined in ISO 9001, 9002 or 9003.
The aim of these procedures is to ensure that a manufacturer has a quality system and that he is capable of
manufacturing, on a regular basis, control cable assemblies which fulfil the specified quality conditions.

The manufacturer's approval shall be granted by the Certification Authorities, or their delegated representative, who
may be the maircontractor-

5.1.2 Qualif

The purpose
design and
Standard are

The qualifica
buyer's coun

5.1.3 Accep|
The purpose
cheaply as [
Standard car

Acceptance
responsible f

5.2 Conditi

cation of end-fittings and wire rope turnbarrels

of qualification inspections and tests for end-fittings and wire rope turnbarrels.is to veri
hat the manufacturing conditions of these parts are such that the conditions-of this In
satisfied.

tion of end-fittings and wire rope turnbarrels shall be granted by the_€etrtification Author
ry, or their appointed representative, who may be the main contractor.

tance of end-fittings and wire rope turnbarrels

of acceptance inspections and tests for end-fittings and wire rope turnbarrels is to check as
ossible and with the inherent uncertainty of a statisticahtest, that the conditions of this In
be satisfied.

tests shall be carried out by the manufacturery or under his responsibility. The manu
br the quality of the end-fittings and the wire rope’turnbarrels.

ons for the execution of qualification ifspections and tests

The qualification inspections and tests are given in*Table 1. They shall be carried out again on every pal

the manufact
The order of
5.2.1 End-fi
Quialification
5.2.2 Wirer

Although the
inspections g

uring conditions have been changed.

the inspections and tests are left at the qualification authority's option.
tings swaged on wire topés and wire rope turnbarrel parts

shall be in accordance with Table 2.

bpe turnbarrel‘assemblies

y are notthe subject of a product standard, wire rope turnbarrel assemblies shall be subje
nd tests given in Table 3 in order to qualify their components in service.

[y that the
ternational

ties in the

5imply and
ternational

facturer is

t for which

cted to the

5.3 Conditi

£ +la i £ 4 H ' ol 4 4.
'S TUT IS TATLULUNT UT attetpytalivct mMSspTULUUTS arid tests

The acceptance inspections and tests are given in Table 1. They shall be carried out on each delivery batch in
accordance with Table 4.

5.3.1 Sampl

ing plan and sanctions

5.3.1.1 Dimensions checks

Sampling plan: single for normal level Il inspection in accordance with ISO 2859-1.

Classification of faults: in accordance with Table 5.


https://standardsiso.com/api/?name=1adbe4b85a971109523379ed9b298c97

©1SO

5.3.1.2 Inspection of surface treatment; appearance and marking

Sampling plan: in accordance with Table 4.

ISO 10955:1999(E)

Sanctions: any article not satisfying the conditions defined in 4.3, 4.5 and 4.6 shall be eliminated individually without
leading to a rejection of the whole delivery batch.

5.3.2 User quality check

The user may, on receipt of the delivery batch, carry out his own check using all or part of the inspections given in
Table 4 in order to ensure that the articles comply with the specified level of quality and to determine whether the
delivery batch is acceptable.

This check may be carried out on the user's premises or, with the manufacturer agreement{Uat
manufactyre.

6

The products shall be packaged individually and in such a way that there is no_detetioration during t
They shall be protected against corrosion, soiling and other harmful agents. The packaging material ir
the produgts shall ensure this protection.

The followjng indications at least shall figure on every individual package:

d

d

d

O

The followjng indications at least shall figure pnithe packaging of a grouped delivery:

O

O

\‘

Packdging

name|and address of manufacturer;

identity block defined by the product standard or the definition document;

packlg date;
guaranteed storage period.

name|and address of manufacturer;

deal qr order number;

guantjty (number of article-contained in each grouped or intermediary package);
name|of article;

identity block defined by the product standard or the definition document.

the place of

ansportation.
contact with

Certificate of conformity

All products supplied in accordance with this International Standard shall be accompanied by a certificate of
conformity supplied by the manufacturer.
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Table 2 — Quialification inspections and tests for swaged end-fittings and wire rope turnbarrel parts
Type of inspection and test Defined in Sample sequence number
1 2 3 5
Non destructive
Dimensions and masses 4.1 % % % %
Materials 4.2 Optional
Surface treatment 43 Qptional
Surface roughness 4.4 ™ >
Surface appearance 4.5 % % % %
Marking 4.6 x X X X
Left-hand thr¢ad mark? 4.7 X X X X
Destructive
Thread? 4.8,4.9 X X X X
a  Only appligs to ISO 9736, 1ISO 9738, ISO 9749, ISO 9757 and 1SO 9758.

Table 3 — Qualification tests for wite rope turnbarrel assemblies

Type of inspection and test  Defined in Sample sequence number
1 2 3
Non destructive
Locking device play 4.10 x X X
Destructive
Locking effectiveness 4.11 %
Torsienal strength2 4.12 X
Fatigue strength under traction 413 %
Ultimate tensile strength 4.14 ~

2 To be carried out before testing fatigue strength under tensile loads.
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Table 4 — Acceptance inspections and tests

Type of inspection and test Defined in Sampling plan
Dimensions 4.1 Seeb5.3.1.1
Surface treatment 4.3 At the manufacturer's

discretion
Surface roughness 4.4 See Table 6
Surface appearance 4.5 100 %
Marking 4.6 100 %
Thread2 47,4.8,4.9 See Table 6

2 Does not apply to ISO 9736, ISO 9738, 1ISO 9749, ISO 9757 and ISO 9758.



https://standardsiso.com/api/?name=1adbe4b85a971109523379ed9b298c97

ISO 10955:1999(E) ©1SO
Table 5 — Acceptable quality level plan
International Major faults Minor faults
Standard
AQL: 1,5 AQL: 2,5 AQL: 4
ISO 9736 Width of the groove of the — D, localisation tolerance H
locking system
ISO 9757 — Dy L,
Thread tolerance class (4h 6h)
ISO 9758 E L
a — 4
4
D, perpendicularity tolerance
P
ISO 9737 D, — D, localisation tolerance Symmetry ffolerance
of E
D, perpendicularity tolerance — Dy
H
D, — D, coaxiality tolerance L
1
L, — E
ISO 9738 Width of the groove of the — Groove's synimetry tolerance L,
locking system
— by L,
Thread tolerance class (4H 6H
or 4H 5H) — Dgand D5 coaxiality tolerance
P
ISO 9747 Ds — D L
ISO 9748 — D,
— D, and D coaxiality tolerance
ISO 9749 Width of the groove — Dy D4
Thread tolerance class: 4h6h | _ p 3 Ly
D, b o
— D, coaxiality tolerance Ly
Ly L
P
ISO 9759 D, — D, localisation tolerance Symmetry tolerance
of E
1ISO 9760 D, perpendicularity tolerance | — Ds y
D, — D, coaxiality tolerance L
1

E
=

The dimensions not specified in the table shall be checked with a AQL equal to 25.

NOTE The dimension letter codes given in the table are those in the product standards.

10
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