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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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Introduction

This document classifies the commercially available magnesium and magnesium alloy extruded rods/
bars and tubes into a number of grades suitable for the application to which they might be put.
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ERNATIONAL STANDARD

ISO 23694:2021(E)

Wrought magnesium and magnesium alloys — Extruded
rods/bars and tubes

1 Scope

This document specifies the technical conditions for inspection and delivery of wrought magnesium

and

TagIEsunT atioy Tods/ barsamnd tubes for generat engineering apptications—— ]

hpplicable to wrought magnesium and magnesium alloy extruded round, squafre 'dn

rods)bars and seamless round tubes (hereafter referred to as “tubes”).

2

The

Normative references

following documents are referred to in the text in such a way thatsome or all of t

consfitutes requirements of this document. For dated references, énly the edition cited
unddted references, the latest edition of the referenced document (in¢luding any amendme

[SO 3116:2019, Magnesium and magnesium alloys — Wrought miagnesium and magnesium all

ISO 6892-1, Metallic materials — Tensile testing — Part 1::Method of test at room temperatur

L

erms and definitions

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

ISO gnd IEC maintain terminological databases for use in standardization at the following g

3.1

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

IEC Electropedia: available-athittp: //www.electropedia.org/

rod/bar
solidjwrought product efiniform cross-section along its whole length, supplied in straight

Note
with

Note
mini

Note

1 to entry: Th€cross-sections are in the shape of circles, squares, rectangles or regular hexag
h square, re€tangular or hexagonal cross-section can have corners rounded along their whole

2 to ghtry: A rod is normally less than 6 mm in diameter or minor dimension. In North

d hexagonal

heir content
applies. For
hts) applies.

Dy's

e

ddresses:

lengths

ns. Products
ength.

IAmerica, the

IEum diameter of a rod is 9,525 mm (0,375 in). Below this limit, the product is called “wire”.

tangular bar”

includes “flattened circles” and modlfled rectangles”, of which two opposite sides are convex arcs, the other two
sides being straight, of equal length and parallel.

3.2

tube
hollow wrought product of uniform cross-section with only one enclosed void along its whole length,
and with a uniform wall thickness, supplied in straight lengths or in coiled form, provided the inner and
outer cross-sections are concentric and have the same form and orientation

Note 1 to entry: The cross-sections are in the shape of circles, squares, rectangles or regular hexagons. Hollow
products with square, rectangular or regular hexagonal cross-sections can have corners rounded along their
whole length.

© IS0 2021 - All rights reserved
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3.3
sample

:2021(E)

quantity of molten metal, product or products which is used for the production of specimens (3.4)

3.4
specimen

one or more pieces taken from each product in the sample (3.3) for the purpose of producing test

pieces (3.5)

3.5
test piece

piece taken

3.6
test
operation tg

4 Order
The order o
a) the typd
1) the
2) the

b) the mef
delivery

c) the number of this document, i.e. ISO 23694, the specification number or, where none exist;

propert]
d) thedim
e) thetole

this dod
f) thequa
g) anyreq
h) any spe
5 Requil

L. : L2 40 A | aball J £ £ £ LD £
IVl TAadlll DIJCLIHICII l_J-T_) allu .)Uuu:u.u_y lJl ClJCll CUIUI dttol \J-UJ

which the test piece (3.5) is subjected in order to measure or classify properties

5 or tenders

" tender shall define the product required and shall contain the following details:
e and form of the product:

designation of the magnesium or magnesium alloy;

form of the product (sheet, plate, etc.);

allurgical temper (degree of hardness or heat‘treatment condition) of the materic
and, if different, the metallurgical temper.fot-use;

ies agreed between the supplier and\the'purchaser;
ensions and shape of the product (thickness, width, length, diameter of the coil);

Fances of the dimensions and\form, with reference to the appropriate clause or subclay
ument;

htity;
1lirements for ce¥tificates of conformity, test and/or analysis;

Cial requirentents agreed between the supplier and the purchaser (e.g. drawings).

"ements

5.1 Designation

] for

, the

se of

The alloy designation and temper shall be in accordance with Table 1. If the alloy to be used is not
specified in Table 1, the alloy designation and temper shall be in accordance with ISO 3116:2019 or be
agreed upon between the supplier and purchaser and stated in the order.

© ISO 2021 - All rights reserved
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Table 1 — Alloy designation and temper

IS0 23694:2021(E)

Alloy symbol Alloy designation Temper Producttype | Diameter or thickness
mm
ISO-MgAl4Zn MAZ40 H112,F rods/bars D <130
[SO-MgMn2(A) MM2a H112,F rods/bars D <130
[SO-MgZn6Zr(A) MZK60a T5 rods/bars D <130
ISO-MgGd7Y5RE1 MVWE751 T5 bars D <160
ISO-MgGd9Y2Nd1Zr MVW92 H112,T5, T6 bars D <50
[SO-MgodB8Y2ZrAgET ARG T5 bars P=<360
H112 bars D <160
ISP-MgGd9Y4Zn1Zr MVW94M
T5 bars D < B0
5.2 | Production and manufacturing processes
Unlefs otherwise specified in the order, the production and manufacturing processes shall be left to
the discretion of the producer. Unless it is explicitly stated otherwise in‘the order, no obligaftion shall be
placdd on the producer to use the same processes for subsequent and‘similar orders.
5.3 | Quality control
The pupplier shall be responsible for the performances.of all inspection and tests required by the
releviant International Standard, specification or customer requests, prior to shipment of the product.
If th¢ purchaser wishes to inspect the product at the stupplier’s works, he or she shall notify|the supplier
at the time of placing the order.
5.4 | Chemical composition
The ¢hemical composition of [SO-MgAl4Zn, ISO-MgMn2(A), ISO-MgZn6Zr(A), ISO-MgGd9Y24Nd1Zr, ISO-
MgGH8Y2ZrAgEr and ISO-MgGd9Y4Zn1Zr shall conform to the requirements specified in [[able 2. The
chenjical composition of other alloys shall conform to the requirements specified in ISO 3116:2019. If
the qurchaser requires contentlimits for elements not specified in ISO 3116:2019, these linits shall be
statgd in the order document:
© IS0 2021 - All rights reserved 3


https://standardsiso.com/api/?name=717cc1dd4b0277b7b93ee5b934f99fa1

:2021(E)

ISO 23694

"0 00T wo.y S|y 3daoxa sy

9wd[d [k Jo a8ejuaniad a3 JoeIIqNS WY

A9Y]
€0 | 200 [S00°0|S00°0|S000 || - Sv | Lo | Llse | ST B — Xeyu WPEMAN | ZTUZPAGP
= = = = | — s‘c | 0 3e] 80 woy “uru -93-0SI
10 [ T0°0 | €£00°0|S00°0 | 200 | £0'0 [0S0 A A 0€0 . - "Xefu 198y
— A~ | — — WEeMAW | oo VZCABE  pngyy
— =1 =1 =1 = ||— |20 81 | €0 200 0’8 way | un JPN-0sI
020|200 [S00°0| 200 | T0O0 ¥z | 0T ¥'T 86 ¥’z — “Xeyu IZIPNZ
el e — — — Z6MAN
— = = | — | — 9T | %0 L0 88 9T, wey ‘urfu -A6PDSN-0SI
0€°0| T0'0[S00°0| SO0 | SO0 |00 10°0 060 01T'0| 09 500 — "Xeyu (V)1
— — — - | = BO9NZIN g uz3W
— — — — — — — OM.O J— O‘m — RUEN| “urgu -Z9UZ3N-0SI
0€°0| T0'0[S00°0| SO0 | SO0 | pT'O 10°0 05'0| 080 0%, - "Xefu
— - | = |- - | = | ) , OVZVIN | UZVIVSW-OSI | [VSIW
- =1 =1 —=1—-1|- — ST'0| 020 0'€ oy U
0€°0| T00 [£00°0| SO0 | SO0 | pT'O 10°0 SE0 Zz| ogo | 0z S "Xefu
— e e e B I BZNN | (V)ZUWSI-0ST | UNSI
— | — — — — — — ST0 €1 — — Iy urgu
1€103 ] 42e9 IN | nD | a4 |[1s |8y | o4 A AZ | V1| a9 | PN | ¥ | P9 |UN | uz 4 S |uaue[g oo oqui4s
SJI9Y10 ) ) ) ! ] -eusisaq ! dnoag
Lony

(uonyoe.uy ssew) o,

uonisodwo)

uoneugisap [eLIdIe

IZTUZFA6PDSI-0SI pue 1938yIZZ A8PHSIN-0SI
IZTPNZA6PDSIN-0SI (V)1Z9uZ3N-0SI (V) ZUIWSIN-0SI ‘UZFIVSIN-0SI JOo uonisoduwod fesrway) — z 9qel,

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=717cc1dd4b0277b7b93ee5b934f99fa1

IS0 23694:2021(E)

5.5 Dimensional tolerances
5.5.1 The dimensions and tolerances for extruded round, square and hexagonal bars

5.5.1.1 Tolerances on diameter and width across flats

Tolerances on diameter and width across flats shall be in accordance with Table 3.

Table 3 — Dimensional tolerances

Dimensions in millimetres

Diameter of circumscribing circle Tolerances
>6to010 +0,35
>10to 18 +0,55
>18to 30 +0,65
>30to50 +0,80
>50to 80 +0,95

>80 to 120 +1,10
> 120 to 180 #1,25
> 180 to 250 +1,45
> 250 to 300 +2,65

5.5.1.2 Circularity of round bars

Circularity is measured by the difference between,the maximum and minimum diameters measured in
the spme cross-section.

The permissible circularity is included inthe tolerances on diameter specified in Table 3.

5.5.1.3 Corner radii of square and-hexagonal bars

B

The maximum corner radii of square and hexagonal bars shall be in accordance with Table

Table 4 — Maximum corner radii

Dimensions in millimetres

Diameter of circumscribing circle Maximum value of corner radii
<25 2,0
=25t050 3,0
>50 5,0

5.5.1.4 Fixed-length tolerances

If fixed lengths are supplied, they shall be agreed between the supplier and purchaser. The permissible
tolerance on fixed lengths is +28 millimetres.

5.5.1.5 Squareness of cut ends

The squareness of cut ends shall be within 3° for both fixed and random lengths. The squareness of cut
ends 3 shall be measured as shown in Figure 1.

© IS0 2021 - All rights reserved 5
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Key
1  base plate
2 ruler

5.5.1.6 Straightness tolerances

The straight

ness tolerances shall be in accordance with Table 5.

Figure 1 — Squareness of cut ends

Table 5 — Straightness tolerances
Dimensions in millinje

tres

Straightness tolerances
Diametler of circumscribing circle Over the totallength (I,) Inany 1 000 mm (/)

hy h,

>6to 100 2,0x1 2,0

>100to 120 50x1; 5,0

> 120 to 200 7,0 x I 7,0

> 200 to 300 10,0 x I; 10,0

e bar

The deviati
placed on a

pns from straightness hy(and h, shall be measured as shown in Figure B.2, with th

horizontal base plate so\that its mass decreases the deviation.
Dimensions in millin

,= 1009
-

letres

Key

e L
) -

hy
flea)

1  base plate

Figure 2 — Measurement of deviation from straightness
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5.5.1.7 Twist tolerances

Twist tolerances shall be in accordance with Table 6.

Table 6 — Twist tolerances

Dimensions in millimetres

Straightness tolerances
Diameter of circumscribing circle Over the total length (I,) Inany 1 000 mm (/,)
hy h,
<14 6,0x1[; 6,0
> 14 to 30 16,0 x [; 16,(
>30to 50 24,0 x 14 24,
>50to 100 36,0 x [} 36,(
> 100 to 300 50,0 x I; 50,

The twist v shall be measured in accordance with Figure 3.

LN

Key
b vidth

measurement position of twist
1 base plate

Figure 3 — Measurement of twist

5.5.2 The dimensions and tolerances for extruded tubes

5.5.2.1 Tolerances on diameter for tubes

Tolerances on the diameter for tubes shall be in accordance with Table 7.

© IS0 2021 - All rights reserved 7
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Table 7 — Tolerances on diameter for tube

Dimensions in millimetres

Maximum allowable deviation of mean |Maximum allowable deviation of diameter
diameter from specified diameter at any point from specified diameter
Noj
4 A
Outside O A A
diameter /-\ m ]
I\ N
4
Q
Difference between 1/2 (AA + BB) and Difference betwéeénAA and

specified diameter specified diameter
> 10 to 30 +0,25 0,50
>30to 50 +0,35 +0,60
>50to 80 +0,45 +0,80
>80to 120 +0,65 +1,20

5.5.2.2 Taglerances on wall thickness for tubes

The toleran¢es on wall thickness for tubes shall be in accordance with Table 8.

Table 8 — Tolerances on wall thickness for tubes

Dimensions in millimetres

Maximum allowable deviation of mean
wall thickness from specified wall

Maximum allowable deviation of wall
thickness at any point from specified wall

thickness thickness
Specified yall
thickness
A A @
<P
Difference between 1/2 (AA + BB) and Difference between AA and
DPC\.;f;Cd \A4 Cl}l th;\,l\ucao ITIICaIr vv a}l th;\.}\ucoa

>1,00to 2,00 +0,20 +0,25
> 2,00 to 3,00 +0,25 +0,30

> 3,00 +0,30 +0,35

5.5.2.3 Length

If fixed lengths are to be supplied, this shall be stated in the order document. The tolerances on fixed
length are +28 millimetres.

The length range and the tolerances on the random length shall be subject to agreement between the
supplier and purchaser.

© ISO 2021 - All rights reserved
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The squareness of cut ends shall be within 3° for both fixed and random lengths. The squareness of cut
ends 3 shall be measured as shown in Figure 1.

5.5.2.5 Straightness

Deviations from straightness h; and h, shall be measured as shown in Figure 2 with the profile placed

on a horizontal base plate so that its own mass decreases the deviation.

The tolerances on straightness shall be in accordance with Table 9.

Table 9 — Tolerance on straightness

Diménsions in millimetres

Maximum wall

Tolerances

Over the total length (I,)

In-any 1 000 mm

~

1)

thickness
hy h,
<4 10,0 x I; 10,0
>4to 10 4,0 x I 4,0
>10 2,0x1 2,0

5.6 | Mechanical properties

The nechanical properties of rods/bars shall be in accordance with Table 10. The mechanical properties
of tupes shall be in accordance with Table 11. If the:alloy to be used is not specified in Tablgs 10 and 11,
the mechanical properties shall be in accordance’with 1ISO 3116:2019 or be agreed upon between the
supplier and purchaser and stated in the order.

Table 10 — Mechanical properties of rods/bars

Tensile 0,2 % proof Elongation
Diameter of strength stress A
Symbol Temper circumscribing circle Rm Rp0,2
mm MPa MPa %
min.
<100 245 — 6,0
ISP-MgAl4Zn H112,F

> 100 to 130 245 — 50

<50 215 — 4,0

ISQP-MgMnZ(A) H112,F > 50 to 100 205 — 3,0
> 100 to 130 195 — 2,0

<100 315 245 6,0

ISO-MgZn6Zr(A) T5

> 100 to 130 305 235 6,0

<20 450 355 6,0

ISO-MgGd7Y5RE1 T5 >20to 80 430 350 50
>80 to 160 350 250 3,0
H112 <50 350 280 10,0

ISO-
MgGd9Y2Nd1Zr T5 <50 360 260 8,0
T6 <50 380 270 6,0
ISO-
MgGd8Y2ZrAgEr T5 <160 350 280 50
© IS0 2021 - All rights reserved 9
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Table 10 (continued)

i 0,
Diameter of g A
Symbol Temper circumscribing circle Rm Rp0,2
0,
mm MPa MPa %
min.
<80 360 280 10,0
H112
1SO- >80 to 160 350 260 8,0
MgGd9oY4ZnlZr <380 400 310 8
T5
>80 to 160 380 300 5,0
Table 11 — Mechanical properties of tubes
Tensile strength 0,2 % proof stress Elongatjon
Wall
. Rm Rp0,2 A
Symbol Temper | thickness P
0,
mm MPa MR4 %o
midy
[SO-MgAIBZn1(A) H112 >1to 10 220 140 10,0

5.7 Surface finish
The products shall be free from defects detrimental to their:required use and performance.

While an operation designed to mask a fault is not pergnitted, the elimination of a superficial faplt is
permissible| provided that the dimensional tolerances.xemain.

6 Test procedure

6.1 Sampling

6.1.1 Sperimens for chemicalanalysis

The specimpns for chemical-analysis shall be cast from molten metal samples taken at the time of
casting.

Their shape|and conditjens of production (mould design, cooling rate, mass, etc.) shall be so designed
that their cpmpositien is homogeneous, and is suitable for the method of analysis which is agreed
between the supplier and the purchaser.

6.1.2 Speeimmensformechanicaltesting

6.1.2.1 Location and size

Specimens shall be taken from samples in such a way that it is possible to orientate the test pieces in
relation to the product, as specified in 6.1.2.2.

The specimens shall be large enough to allow manufacture of sufficient test pieces for the required
tests, and for any retests which are required.

6.1.2.2 Orientation of specimens

Specimens shall generally be taken in the longitudinal direction, unless otherwise agreed upon between
the supplier and purchaser and stated in the order.

10 © IS0 2021 - All rights reserved
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