3 5
01=12=113:11123AM; H # 147 4

UDC 669.131.6 : 621.74.002.8 ; 001.4
: 620.172: 620.178.152.22 May 1985

Flake graphite cast iron DIN
(grey cast iron)

Properties 1691

GuBeisen mit Lamellengraphit {GrauguR); Eigenschaften Supersedes August 1964 edition
and DIN 50 108, January 1967 edition.

In keeping with current practice in standards published b y the International Grganization for Standardization {150/,
a comma has been used throughout as the decimal marker.

1 Field of application 3.2.1 Example with tensile strength

as the characteristic to be considered
A flake graphite cast iron with @ minimum value of
tensile strength of 250 N/mm?2 in the separately cast
sample, identified by materiat symbol GG-25 and mate-
rial number 0.8025 shall ba dasignated as follows:

In conjunction with the generat technical delivery con-
ditions specified in DIN 1690 Part 1, this standard speci-
fies the properties of carbon and low allay flake graphite
cast iron {(grey cast iron) in castings manufactured in
sand moulds or moulds of comparable thermal diffusivity.
The fellowing characteristics 10 be considered are Cast iron DIN 1691 — GG-25
distinguished: or Cast iron DIN 1691 — 0.6025
a} the tensile strength in separately cast or cast-on (test}
sampies (see table 1), or

b} the hardness of the material in the castir_ngs [see table 3).

3.2.2 Example with Brinell hardness
as the characteristic to be considered
A flake graphite castiron with a mean value of Brinell
hardness of 190 HB for z wall thickness of 15 mm,
2 Concepts identified by material symbol GG-19C HB and material

2.1 Flake graphite cast iron {(grey cast iron) number 0.6022 shall be designated as follows:

Flake graphite cast iron is an iron-carbon casting material, Cast iron DIN 1691 — GG-190 HB
the carbon in which, present as graphite, predominates or Cast iron DIN 1691 — 8.6022
as flakes.

2.2 Lightweight castings 4 Information to be given in the order

- Lightweight castings as defined in this standard are in In addition to the specifications given in DIN 1680 Part 1,
general castings with a mass of up to 200 kg. the following points are 1o 5= observed for flake graphite
: cast iron. '
2.3 Medium-weight castings ‘
Medium-weight castings as defined in this standard are 4.1 Characteristic to be considered
in general castings with a mass of over 206 and up to The order shall clearly specify whether the characteristic
1000 kg. to be considered is the rensile strength or the Brineil

hardness, see subclauses 51 and 5.2,
2.4 Heavy castings .
Heavy castings as defined in this standard are in general 4.2 Verification of the characteristic to be considered
castings with a mass of aver 1000 kg. The characteristic to be considered is only to be verified
if this is agreed at the tirme of ordering; otherwise, quality

3 Designation assurance is left to the manciacturer,

3.1 Grade designation 4.2.1 Tensile strength
Fhe grade designation of flake graphite cast iron as speci- 19 type of the sampls sna 0e specified in the order,
fied tn this standard is based on: see subclause 5.1, 8.g.:
a) the minimum value of tensile strength of test pieces a) test piece G: for separstay cast sample;
taken from separately cast samples, the diameter of b} test piece A: for castv: sample, if the shape of the
the raw casting being 30 mm, or sample is left to the maracturer’s discretion;
b) the mean value of Brinell hardness in a wall 15 mm c) test piece K: for ryme ¥ =° zast-on sample;
thick, measured at a depth of about 2 mm below the d} test piece H: for tyoe = > z3st-on sample.

surface of the casting. 4.2.2 Hard
2. rdness

32 Standard designation The order shall specify w22 —e hardness is to be

In drawings, on patterns and in the order, the materisl measured, see subclacse 3 21

symbols or material numbers for the characteristicto be  al at set points on the zxzmg elf, or
considered (see tables 1 and 3} shall be used as follows. b} on cast-on samples

Cantinued on pages 2 to 7
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Table 1. Tensile strength of flake graphite cast iron

Tensile strength Ry, 1) Anticipated values
in the casting 3), )
Values to be obtained
Grade ,Wa“ . .
thickness in separately in cast-on Tensile Brinell
cast sample ?) sample 3) strength4) Ry, hardness 4
Material mm N/mm?2 Nimm? N/mm? HB 30
symbol number over up to min min, max
GG-10 0.6010 5 5 40 min. 100 - - -
2595 5 - 180 270
5 10 - 155 245
10 20 - 130 2257
GG-15 0.6015 20 40 150 to 250 120 110 205
40 80 110 a5 -
80 150 100 80 -
180 300 90 § - -
2,5 %) 5 - 230 285
5 10 - 205 270
10 20 - 180 250 7)
GG-20 0.6020 20 40 200 to 300 170 ' 158 235
40 30 150 130 -
BO 150 140 18 -
150 300 130 &) - -
5 5 10 - 250 285
10 20 ‘ - 225 265 7)
20 40 210 195 250
GG-25 0.6025 0 80 259 to 350 180 170 -
80 150 170 1556 -
150 300 160 § - -
10 9 20 - 270 2857
20 a0 250 240 265
GG-30 0.6030 40 .80 300 to 400 220 210 -
80 -150 210 195 -
150 300 180 €) - -
10 5 20 - 315 285 7)
20 40 L 280 280 275
GG-35 0.6035 40 80 350 to 450 260 250 -
80 ' 150 230 225 -
150 300 2108 - -
') f verification of the tensile strength has been agreed at the time of ordering, the type of sample shall be specified
in the order, see subclause 4.2, )
?) These values relate to samples, the raw casting diameter of which is 30 mm, corresponding to a wall thickness
of 15mm,
%) Where it has not been possible 1o make specifications for a particular wall thickness range, this is indicated by a dash.
1) These values are for information, see subclause 5.1.3,
5) This dimension is included as the lower limit of the wall thickness range.
%) These vaiues are guide values.
") The values given for the wall thickness range over 10 up 10 20 mm, cover also test results obtained on separately cast
samples, the raw casting diameter of which is 30 mm.
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4.3 Other characteristics

If ather characteristics have to be met in addition to
the characteristics to be considered, e.q. leak tightness to
tiquids and gases, these characteristics, the values to be
complied with and, where applicable, the relevant test
methods shall be agreed at the time of ordering, see sub-
clause 5.3 ’

4.4 Additional specifications

Where necessary, the areas of castings to which special
requirements apply, .9. with regard to hardness or tensile
strength, shall be marked in the drawing and/or on the
pattern,

4.5 Documents on materials testing
The nature of the documents on materials testing

complying with DIN 50049 shall be specified, see
clause 10,

5 Requirements

Unless otherwise agreed at the time of ordering, the
choice of the manufacturing process and the composition
of the material shall be left to the casting manufacturer’s
discretion,

Notes on choice of materials by designers are given in
Supplement 1 10 DIN 1691.

5.1 Tensile strength as the characteristic

to be considered
The tensile strength shall only be verified by a test, if it
is specified in the order that either separately cast or
cast-on samples shall be manufactured, see clause 4.

5.1.1 Tensile strength in separately cast samples
The.values of tensile strength to be obtained in separately
cast samples are given in table 1.

Separately cast samples shall be manufactured as the
standard samples for lightweight castings, and, unless
otherwise agreed, for medium-weight castings also; see
clause 2.

5.1.2 Tensile strength in cast-on samples

The minimum vatues of tensile strength to be obtained

in cast-on samples are specified in table 1.

Cast-on samples shall be manufactured as the standard
sample for heavy castings; they may aiso be agreed for
medium-weight castings.

In the case of cast-on samples, a distinction is made
between types K and H; see subclause 8.2,

The type of the sample shall be specified at the time of
ordering, see subclause 4.2,

Because of the closer thermal coupling of the sample with
the casting in the case of type K test pieces, the proper-
ties of these mare closely ressemble those of the casting
than do those of type H test pieces,

It should be noted that the minimum value of tensile
strength of a grade of cast iron as a function of the wall
thickness range is lower for cast-on samples than the mini-
mum value for a separately cast sample.

If, for medium-weight and heavy castings, specified mini-
mum values of Brinell hardness are to be obtained in
particular areas of the castings in addition to achieving the
tensile strength, for example in order to obtain increased

DIN 1691 Page 3

wear resistance on stiding tracks, the values specified in
table 2 may be agreed. I in addition, an upper limit of
Brinell hardness is required, this shall, for manufacturing
and testing reasons, be at least 40 Brinel! units above the
tower limit specified and shall also be agreed. The areas of

the castings for which the Brinell hardness is required
shall be marked in the drawing.

Table 2. Minimum values of Brinell hardness
for specified areas of the castings,
e.g. sliding tracks, obtained when using chills

Minimum vafues of Brinell

Material hardness MB for wall thicknesses

mm
Qver 80 [Over 150
symbol number | Upto BO | up to 150 |up to (300)
GG-20 0.6020 160 150 -

GG-25 0.6025 180 170 180
GG-30 0.6030 200 190 180
GG-35 0.6035 210 200 180

If compiiance with values of Brinell hardness at set points
of the castings has been agreed, it shouid be noted that it
is not always possible at the same time to obtain the spaci-
fied minimum values of tensile strength in cast-on samples.

5.1.3 Tensile strength in the casting

The notes on the minimum values of tensile strength ang
the maximum values of Brinell hardness are given for
guidance.

If vaiues are to be obtained at set points of a casting,

these minimum or maximum values and the shape and
position of the samples, which are to be taken from the
casting, shalt be agreed at the time of ordering and the
relevant points of the casting marked in the drawing.

5.2 Brinell hardness as the characteristic to be considered
The Brinell hardness is specified for preference as the
value to be considered, when castings are, for example,
to be subjected to abrasive stress or are to be machined at
high cutting speeds.

The ranges of Brinell hardness for varicus wall thicknesses
of castings are specified in table 3.

Agreement shall be made at the time of ordering on the
areas of the castings where the Brinell hardness is to be
verified; in general, not more than two test areas shall be
agreed, each of which shall exhibit a largely uniform wall
thickness. Areas of the castings with major transitions of
cross section or with junctions shall be excluded. In cases
of dispute, the wall thickness shall be defined as twice the
solidification modulus of the relevant area of the casting;
see Supplement 1 to DIN 1891, The relevant areas af the
casting shall be marked in the drawing.

When specifying the ranges of Brinell hardness, it should
be borne in mind that in table 3 the hardness values
given in each case have been assigned to ranges of wall
thickness, whilst the agreed test points on the castings
have exactly defined wall thicknesses. For this reason, it
is possible, on the basis of the actual wall thickness, to
agree narrower ranges of Brinell hardness than those
specified in table 3. The range of permissible hardness
however, for manufacturing and testing reasons, should
not be less than 40 Brinell units,

Q7
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5.3 Other properties

Guide values are given in Suppiement 1 to DIN 1691 for
other mechanical, physical and technological properties.
If, in addition to the tensile strength and the Brinell hargd-
ness, other properties {e.g. leak tightness to liquids and
gases) are 10 be maintained at certain points of the casting,
these properties, the values to be obtained and the shape
and location of the samples 10 be taken from the casting
shall be agreed at the time of ordering and the relevant
areas of the casting shall be indicated in the drawing,

Table 3. Brine!l hardness of castings
made from flake graphite cast iron
(values to be met at set test points)

Grade Wall thicknesses ha‘?g;ggs 2)
Materizl
mm HB 30
symbol') |number| over up to min, max.
2,5 5 - 210
] 10 - 185
GG-150 HB i 0.6012 10 20 - 170
20 40 - 160
40 80 - 150
25 5 170 260
5 10 140 225
GG-170 HB | 0.6017 10 20 125 205
20 40 110 188
40 80 100 170
4 5 190 275
5 10 170 260
GG-190 HB | 0.6022 | 10 20 150 230
20 40 135 210
40 80 120 180
5 10 200 275
10 20 180 250
GG-220 HB | 0.6027 20 20 160 235
40 80 145 220
10 20 200 275
GG-240 HB | 0.6032 | 20 40 .| 180 255
40 80 168 240
20 40 200 275

GG-260 HB | 0.5037 40 80 185 260

'} The numerical part of the symbol represents the anti-
cipated value of Brinell hardness in a 15mm thick
wall, rounded 1o the nearest decimal place. Grades
GG-170HB to GG-260HB correspond approximately
o grades GG-15 to GG-35 in table 1.

2) The ranges of Brinell hardness shall apply for the wall
thickness range specified in each case. Since a casting
has a particular wall thickness, it is possible to derive
from the refevant hardness range in this table a narrow
range of tolerance for Brineli hardness. The hardness
renge should not however be less than 40 Brinel! units,
see subclause 52.

5.4 Shape and sizes

DIN 1680 Part 1 and Part 2, and in particular DIN 1686
Part 1 shall apply in addition to the general specifications

- .
1} See VDG -Merkbiatr (VDG Instruction sheet) N 1.

o8

given in DIN 1690 Part 1, for the shape and sizes of
castings made from flake graphite cast iron.

tn the case of castings made from flake graphite cast iron,
shrinkage is generally 1% of the nominal dimensions.
Deviations from this figure can occur, depending on the
shape of the casting and the solidification process and also
as a result of heat treatment.

6 Production welds

Production welds require the purchaser's approval, The
welding process and the filler metals shall be appropriate
to the use of the casting in the manner intended.

7 Heat treatment

Castings are generally supplied without having been heat
treated.

Heat treatments shall be agreed at the time of ordering,
e.g. heat treatments to reduce internal stresses in the
cesting!), for hardening, quenching and tempering or for
improving machinability.

8 Sampling

If verification of the tensile strength has been agreed at
the time of ordering, according to the type, size and
application of the castings, the foliowing types of sample
shall be manufactured for the tensile specimens specified
in DIN 50 109, for which the general tolerances given in
DIN 1686 Part 1 shall apply.

8.1 Separately cast samples

The samples, the raw casting diameter of which is 30 mm,
shall be poured from the same ladle of metal and cast in
moulds made of the same material as far as possible as
for the casting itself. Care should be taken to ensure that
there is sufficient spacing between the samples in the
mould to avoid mutual thermal effects as far as possible.

" The sample shall only be remaoved from the mould when

its temperature has fallen to below 500 °C.

In the case of lightweight castings with wall thicknesses
of less than 10 mm, samples with a raw casting diameter
of less than 30 mm may be agreed.

8.2 Cast-on samples

Cast-on samples shall be manufactured as type K or
type H cast-on test pieces, see tables 4 and 5 and figures 1
and 2. They shall preferably be cast upright on vertical
walls of the castings.

8.3 Samples taken from the casting

The shape and position of the samples to be taken from the
casting shall be agreed at the time of ordering and speci-
fied in the drawing.

8.4 If castings are to be heat treated, in general, the
associated samples shall be heat treated together with the
castings.

8.5 A sufficient number of samples shall be provided for
retests.,
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Figure 1. Type K cast-on test piece
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Figure 2. Type H cast-on test piece

Table 4. Type K cast-on test piece Table 5. Type H cast-on tes: piece

Dimensions Used for Dimensions Used for

i wall - | wall

Size | 5 L on | i | thicknesses S Ll @l & | thicknesses

mm mm | mm mm mm mm | mm : mn J mm mm

K30 |33 | s0 |15 up to 80 H30 |30 | 30 ! 5 | up to 80
min. 140 } -+ min, 140
K 50 53 70 25 over 80 H 50 50 50 ¢ TC over BO
. |

Table 6. Tensile test pieces

Wall thickness, in mm

Type of tensite test piece

over up to

25 10 By agreement, e.g. tensile test piece E as in DIN 50 125
10- 20 Tensile test piece with 6 mm nominal diameter as in DI\ 30100
20 jle] Tensile test piece with 12,5 mm nominai diameter asin 2% 30109
30 — Tensile test piece with 20mm nominal diametei’ asin 2% 30109

99



Ulrh=lae—11s 11T c2dAN,

+ T ds

a0

Page 6 DIN 1681

9 Testing

9.1 Test methods

The tests shall be carried out if verification of the proper-
ties has been agreed at the time of ordering,

The following standards shall apply:

for tensile testing: DIN 50 109 and DIN 50 145,
for hardness testing: DIN 50 357.

Test methods for other properties shall be agreed.

9.2 Tensile test pieces

9.2.1 A tensile test piece complying with DIN 50 109
with a nominal diameter of 20 mm shall be machined
from the separately cast sample,

9.2.2 A tensile test piece complying with DIN 50 109
with a nominal diameter of 20 or 32 mm shall be machined
from the cast-on sample.

9.2.3 Tensile test pieces as in table & shall be machined
from samples taken from the casting.

9.3 Hardness testing

9.3.1 Brinell hardness testing shall be carried out as speci-
fied in DIN 50 351 with a degree of loading of 30. The test
ball diameters given in table 7 shall be used according to
the wall thickness.

Table 7. Diameter of test balls

Wall thicknesses From 4 | Over 6 Over12;
mm upte 6 | upto12 .
Diameter
of test ball, in mm 25 > 10
Test force, in kKN 1,839 7.355 2942

As a preparation for hardness testing, the casting skin
shall be removed without generating heat such as would
alter the structure,

The surface of the test pieces shall be metallically bright
on the test surface, flat, free from defects and of a quality

100

such that the diameters of the hardness test indentation
can be satisfactorily measured.

9.3.2 For medium-weight and heavy castings, on which it
is difficult to carry out a direct hardness test, a test on
cast-on samples, for example as in figure 3, may be agreed.

930

30

e d //‘)_< vl

Casting

Figure 3. Cast-on sample for testing Brinell hardness

Cast-on test pieces shall oniy be separated after heat treat-
ment where this applies,

The parting surface should be ground and the hardness
measured on it.

8.3.3 For castings on which the Brinell hardness as in
DIN 50 351 cannoi be measured, some other hardness
test method and the required hardness values shali be
agreed.

9.4 Retests
The specifications given in DIN 1690 Part 1 shall apply.

10 Documents on materials testing

If a document complying with DIN 50 049 is to be issued,
the type of document shall be specified at the time of
ordering.
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Standards and other documents referred to

DIN 188C Part 1 Raw castings; general tolerances and machining allowances; general

DIN 1680 Part 2 Raw castings; general tolerance system

DIN 1686 Part 1 Raw castings made from flake graphite cast iron; general tolerances; machining allowances
DIN 1690 Part 1 Technical delivery conditions for castings made from metallic materials; general conditions
Supplement 1 to -

DIN 1691 Flake graphite cast iron {grey cast iron); general information on the selection of material and design;
guide values for mechanical and physical properties

DiN 50049 Documents on materials testing

DIN 58109 Testing of flake graphite cast iron {grey cast iron); tensile test

DIN 50 126 Testing of metallic materials; tensile test pieces; rules for their preparation

DIN 50 145 Testing of metailic materials; tensile test

DIN 50 351 Testing of metallic materials; Brinell hardness testing

VDG-Merkblatt N17)  Vermeiden und Beseitigung von Eigenspannungen in GuBisticken aus Guleisen mit Lameilen-
graphit {Prevention and removal of internal stresses in castings made from flake graphite cast iron!

(June 1981}

Previous editions
DIN DVMA 109: 09,33; DIN 50 108: 01.47, 10.50, 01.67; DIN 1691: 04,28, 08.29, 07.33, 08.42, 11.49%,08.64

Amendments , .

The following amendmenits have been made in comparison with the August 1964 edition and DIN 50 108, January 1967
edition: :

a} A range has been given for the permissible tensile strength in the separately cast sample.

b} Minimum values have been adopted for the tensile strength in the cast-on sample.

c) Anticipated values of tensile strength and Brinell hardness in the casting have been adopted.

d) Values of Brinell hardness have been adopted for castings.

) A distinction has been made between the tensile strength and Brinell hardness as the characteristic to be considered.
f) Grade GG-40 and the data on bending strength and magnetic induction have been deleted.

g) The specifications on sampling have been taken from DIN 50 108.

h} The text has been compiletely revised.

Explanatory notes

The connection with 1SO/D18 185 — 1983, Grey cast iron; classification, can be described as follows.
ISO/D15 185 — 1983 deals with the charactaristics to be considered separately:

— the tensile strength int\the separately cast sample;

— the tensile strength in the cast-on sample;

— the Brinell hardness is dealt with in an appendix.

DIN 1681 deals with the values of tensile strength in the separately cast sample and those for the cast-on sample in one
table and gives values for Brinell hardness in a separate table, the latter being part of the standard.

The values specified for tensile strength and hardness are identical in both standards; the differences are only of editorial
nature.

international Patent Classification
C22C 37/00

C 21D 5/00
G 01N 33/20

") Available from VDG-DOK, Postfach 82 25, D-4000 Diisseldorf 1.
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