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TEST SPECIFICATION NON-

DESTRUCTIVE TESTING OF STEEL CASTINGS

1. ALLMANT

Denna fdoreskrift utgér komplement till
allmdnna bestammelsen A2003 "Gjutgods,
Materialbehandl bestimmelse® vad gdller
ofdrstdrande provning under tillverk-
ning. :

Hanvisning till denna bestimmelse skall
finnas pd fardigritniny och eventuell
amnesritning.

2. KVAL I ETSKRAV

Godset skall, om ej annat anges pa rit-
ning eller i bestdllningsunde: lag, upp-
fylla foljande krav:

Den yttre kvaliteten beddms enligt ASTM
E 125-63(1980) varvid gdller:

Type I Linear discontinuities tillats
ej pa fardig yta

Type II Shrinkage Degree 1
Type III Inclusions Degree 2
Type V  Porosity Degree 1
Type IV VI VII tillats ej

Den inre kvaliteten bcddms enligt ASTM
E 186-81, E 280-81, E 446-81 varvid

gdller:
Gategory A, B och C severity level 2

om ej annat an-
ges pa ritn.

Category D, E, F och G tillats eJ

Techmicai specificstion :
Pag arrSheot % s---:_:-.:
1 0 604 092 r3
[ —— Q i Cept et nca
Bnt @wm 82-03-05 |
1. - GENERAL

This specification augments the general
specification A2003 "Castings, Material
Handling Prescription® as concerns non-
destructive testing during the manufac-
ture.

Any blank drawings and final drawings
shall contain a reference to this speci-
fication. ey g

2 QUALITY REQUIREMENTS

The castings shall, unless otherwise
stated on the drawing or in the ordering
documentation, meet the following requi-
rements:

The external quality shall be assessed i
according to ASTM E 125-63(1980) and the |
following shall apply: ¥

Type 1 l.Linear discontinuities not
_ permitted on finished surfaces
Type II  Shrinkage Degree 1
Type IIi Inclusions Degree ¢
Type V Porosity Degrece 1

Type IV VI VII not permitted.

The internal quality shall be assessed
according to ASTM E 186-81, E 280-81,

E 446-81 and the following applies:

gy —

Categorics A, B and C Severity level 2
unless otherwise
stated on the
drawing.

Categories D, E, F and G not permitted.
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Kvalitetskravet enligt ovan gdller oav-

sett provomfattningen, om ej annat an-

gives, hela detaljen och alla leverera-

de detaljer dven om provningen endast
utfores pad delar av detaljen eller be-

.grinsat antal detaljer.

3. PROVNIN

Teknisk bestimmeise

Technical specification
hl?!s-lud Mo, nriCocument No. Sanisle anar
Late: ' rev.
2 0 804 092 p

The quality requirements as above apply
irrespective of the extent of the test,
unless otherwise stated, throughout the
entire part and all parts delivered, even
if the test is only carried out on por-
tions of the part or a limited number or
parts.

: 8 TESTING

Magnetpulverprovning, ultraljudprovning Magnetic powder testing, ultrasonic tes-

och radiografisk provi.ing anvandes fér
att kontrollera att kvalitetskravet
under pkt 2 uppfylls.

< 55 MAGNETPULVERPROVN INE
“snetpulverprovning utféres cfter
eventuell seghidrdning enligt ndgon av

f61jande normer om ej annat Gverens-
kommits. SIS 11 44 01, ASTM E 709-80.

3.2 ULTRALJUDPROVNING

Ultraljudprovning utfdres enligt nagon

av foljande normer om ej annat dverens-

kommits. SS 11 42 20, ASTM E 114-7>5.

3:3 RADIOGRAFISK PROVNING
Radiografisk provrinc utféres enligt
nigon av féljande normer om ej annat
gverenskommits. SIS 11 41 01 klass A,
DIN 54111 Priifklasse A, ASTM E 94-68
(1977).

4. PROVOMFATTNING

PROVOMFATTNING AV ENSKILD
DETALJ

4.1
Magnetpuiverprovning skall utféras pa
hela detaljens yta.

Ultraijudprovning och/eller radiogra-
fisk provning skall utfdras enligt

anvisningar pé ritning eller dvrigt be-

stdl1ningsunderlag.

170 -wW
17-8-31

TECH SPEC
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ting and radiographic testing are used %o
check that the quality requirements of
item z are nmet.

3.1 MAGNETIC POWDER TESTING
Magne*ic powder testing shall be used
after any hardening and iempering accor-

ding to one of the followirg standards
urless otherwise agreed SIS 11 44 01,

- ASTM E 709-80.

3.2 ULTRASONIC TESTING

Uitrasonic testing shall be warried out
arcording ‘o one of the following stan-
dards unle-s otherwise agreed SS 11 42 20
ASTM E 114-75 (1981).

3.3 RADIOCRAPHIC TESTING
Radiographic tesiing shall be carried out
according to one of the following stan-
dards unless otherwise agreed

SIS 11 41 01 Class A, DIN 54111 Pritkias-
se A, ASTM E 94-68 (1977).

4. EXTENT OF THE TEST

EXTENT OF THE TEST ON
INDIVIDUAL PART

4.1

Magnetic powder testing shall be carriec
out over the entire surface of the part.

Ultrasonric testing and/or radiographic
testing shall be carried out according to
the instructions on the drawing or other
ordering documentation.
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Ultraljudprovningsresultat som beddmes
ligga pad grdnsen fdr att klarz kvali-

tetskravet skall kompletteras med ra-

diografering.

PROVOMFATTNING BETRAFFANDE
ANTAL DETALJER SOM SKALL
PROVAS

4.2

Magnetpulverprovning skall utfdra: pa
samtliga detaljer.

Antal detaljer, som skall hontrolleras

underlaget.
S. SVETSLAGNING

Svetslagning sk4ll utfdras pa f61jande
satt:

SS 2225 (W3-2223)

ell bigsvetsning och .elektrod ESAB OK
78.16. Efter svetslagningen skall de-
taljen seghdrdas.

W3-2229
Alt 1. Svetslagning fére seghirdning
med manuell bigsvetsning och elekirod

detaljen seghdrdas.

Alt 2. Svetslagning efter seghdrdring
med manuell bagsvetsning och elektrod
Arcos Ductilend 110 eller motsvarande
.av kdparen godkind elektrod. Efter
svetslagningen skall detaljen avspdn-
ningsglddgas.

$S 1505 (W3-1505)

Svetslagning med manuell bdgsvetsning
och elektrod ESAB OK 48.00 eller med
T16-svetsning och ESAB AUTROD 12.51.

spaaningsglddgas. 7

1 711l-W | TECH SPEC 74
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genom ultraljud: och/eller radiografisk
provning, skall framgd av bestdllrings-

Svetslagning fdore seghirdning med meviu-

ESAB SP 106. Efter svetslagningen skall

Efter svetslagningen skall detaljen av-

Results of ultrasonic testing that are
adjudged to be borderline cases as
concerns meeting the quality requirements
shall be augmented with radiography.

4.2 EXTENT OF THE TEST CONCERNING
THE NUMBER OF PARTS TO BE
TESTED

Magnetic powder testing shall be carried

out on all parts.

Number of parts to be inspected by ultra-

sonic and/or radiographic testing shall
be shawn on the ordering documentation.

REPAIR WELDING

Repair welding shall be carried out as
foilaws: '

S.

S5 2225 (W 2225)

Repair welding before hardening anc¢ tem-
pe:.ing by manual arc welding and

electrode ESAB OK 7&6.16. The repair wel-
ding shall be followed by hardening and

tempey ing.

W3 2229

Alternative 1. Repair welding before
hardening and tempering by manual arc
welding and electrode ESAB SP 106. The

repair welding shall be followed by
hardening and tempering.

Alternative 2. Repair welding after har-
dening and tempering by manual arc wel-
ding and electrode Arcos Quctilend 110 or
corresponding approved by the costomer.
The repair welding shall be followed by
stress-relieving.

S 1505 (W3-1505)

Repair welding by manual arc welding and
electrode ESAB OK 48.00 or by TIG-weldiag
and electrode ESAB AUTROD 12.51. The
repair welding shall be followed by
stress-relieving.
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>0 This specification is applicable for castings for which "Material Treatment Speci-
= fication A 2003" has been indicated in the drawing by Bofors Designing Office..
g‘n In addition to "Generul Technical Delivery and Inspection Specifications” according
<_I4) to SIS 11 00 01, the following is apnlicable.
o>
gé 1. General requirements
<% 1.1 The analysis and the heat treatment of the material are to be as indicated
) in the drawing.
o) g

1.2 The material is to be free from such cracks, porosities and other defects

that can jeopardize its use for the purpose intended.

_ 1.3 Repair welding (if permitted in the standard specification) and straigh-

] tening may be carried out under condition that it is carried out profes-
sionally and with the necessary care, i e preheating and postheating,
Repair welding is to be carried out at the stage during the heat treat-
ment when it is most suitable from metallurgicul and materiai technical
viewpoints. The repaired lot is to be inspected after the repairs by means
of non-destructive tests, e g magnaflux, ultra-sonic or Xx-ray testing.

1.4 Deviations from dimensions without tolerances which are normal for the
casting method are permitted, provided that no general tolerances are
prescribed in the manufacturing specification.

1.5 The casting is to fulfil the requirements as regards pressure-tightness and
other special properties, indicated in the drawing.

2. Test casting 3

2.1 Manufacturing of test castings i
Test castings are to be macde. The test casting is to be carried out accor-
ding to {{e samc method, with the same material and with the szme heat-
treatmant, as at the subsequent manufacture, Repair welding of the test
castings is not permitted.

Note 1. If the same part has previously been cast and uc alterations in
design, material cor casting method have been introduced, after

o an agreement has been made between the manufacturer and the

customer, the test casting can be omitted.

Note 2. If a small quantity of parts or very large parts are ordered,
the test castings can be one of the parts ordered, if agreed
by the manufacturer and the purchaser.

' 2.2 Inspection of test c.stings

A

The test castings are to be inspected by the manufacturer. This inspectilon
is to include checking of dimensions (to be carried cut af er having con-
sulted the purchaser), visual inspection, rough machining, magnaflux or
ultra-sonic inspectior, hardness testing and X-ray testinr, of zones ex-
posed to particularly severe stiresses (indicated in the drawing). 3
After the inspection, the test castings and the inspection records are to
be sent to the Bofors Inspection Department,,by whom a decision will be
made if supplementary tests are required, e g, additional X-ray tssts,
destructive tests, tensile tests with test bars or pressure tests with
finally machined part (in the latter case, 1if pressure tightness reqi-
rements are indicated in the drawing).

[
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3.

2,3

Acceptance of test castings

On the basis of the information from the test castings the Bofors Inspec-
tion Department will decide if the test casting has given acceptable re-
sults, If the results are mot acceptable, information will be given if
new test casting is to be carried out after the necessary alterations in
design and casting method have been made,

After acceptable test castings have been produced, the production can be
started,

Inspection during the production

3.1

3.2

Checking of physical properties

Checking of the requirements stipulated in the drawing for physical pro-
perties, to the extent such are stipulated in the manufacturing specifica-
tion, is to be carried out with separately cast test pieces from each
charge (or if specially indicated, with test bars attached to the castings),
and the relevant SIS standard shall then be applicable. If there is no

SIS standard for the material in question, the test bars may be cast accor-
ding to the manufacturer’s practice. The test bar blanks are to be heat-
treated together with the castings they represent. Test bars for tensile
tests and impact tests are to have the size and shape prescribed for the
SIS standarxd in question,

If a test bar, at the testing, does not give acceptable results, double
retesting is to be carried out, and these test are to be carried eut in
the same way as the first time. Repeated heat-treatment may be carried out
before the retesting, but not more than two times. If, at the double re-
testing, both test bars fulfil the requirements stipulated, the lot is to
be accepted,

Hardness testing

Hardness testing is to be carried out after the final heat-treatment. If
hot straightening has been carried out, the hardness test is to be made
after this opereration. The extent of the hardness test is to be decided
by the manufacturer, unless it is stipulated in the manufacturing speci-
fication,

Checking of dimensions, non~-destructive testing

Checking of dimensions and non-destructive testing of the castings is to
be carried out to the extent the manufacturer considers it necessary in
order to maintain the quality represented by the accepted test castings.
Consideration is then to be taken to the requirements indicated in the
drawing, e g,for pressure tightness, for sones indicated as being exposed
to special stresses and for sealing surfaces.
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Toleranser for gjutgods

Tolerances for castings

Innehali

Crientering

Anvandning

1 Basmatt

Z Toleranser

2.1 Uppdelning

2.2  Toleransvidder

2.3 (Okning av toleransvidd (parttillagg)

2.4  Partforskjutning

2.5 Viggtjockleksmate

2.8 Toleranslige

2.7 Toleransens foridggning vid ytor med slappning
3 Angivelse pd ritning

4 Anvisningar for standardens anvdndning

4.1 Samrid

4.2 Normala toleranser fér gjutgods
5 Exempel

8 Tillhorande dokument
QOrientering

Fdljande system f&r dimansionstoleranser far gjutgods ar base-
rat pd svensk standard 55 722, utgdva 2, som i sin tur 3r base-
rad pd omfattance utredningar gjorda av Svenska Gjuterifore-
ningen.

Internationell standard saknas. Utlandska standarder dverens-
stammer i mycket liten omfattning med denna standard.

Tysk standard har, efter publiceringen av SS 722, utgéva 1,
infdrt samma beteckningar som i den svenska GTA och GTB,
men toleransvirdena skiljer sig i flera avseenden.

Anvéndning

Standarden galler f3r matt mellan obearbetade ytor, t ex
yttermatt, innermatt, ansatsmate, vaggtjocklekar, centrumav-
stdnd och diarnetermatt, for rensade gjutstycken av alla gjut-
metaller, t ex gréjarn, segjarn, aducerjarn, gjutstdl, koppar-
legeringar, zink och lattmetall framstillda med sandformning
kokillgjutning, pressgjutning etc.

Standarden omfattar ej sdrskilda formtoleranser, t ex avvikel-
ser frdn rakhet, planhet, rundhet, vinkelriktighet eller liknande
geornetriska avvikelser. Nar sidana krav foreligger skall de an-
ges enligt STD 834 S 04628 (Div T AS V 2424).

R AT L
Sl LT ———

Contents

Introduction |

Application

1 Basic dimensions

2 Tolerances

2.1 Division

2.2 Tolerance widths

2.3 Increase of tolerance width (parts increase)
2.4 Part displacement

2.5 Wall thickness dimensions

2.6 Position of tolerance

2.7 Location of the tolerance on drafted surfaces
3 Indication on drawing

4 Instructions for using the standard

4.1 Consultation

4.2 Normal tolerances for castings

5 Example
6 Appurtenants documents
Introduction.

This system of dimensional tolerances for castings is based on
Swedish standard SS 722, issue 2, which in turn is based on ex-
tensive investigations undertaken by the Swedish Foundry As-
sociation.

There is no international standard. Foreign standards are in
very small proportions in agreement with this standard.

After publishing SS 722, issue 1, the German standard has
introduced the same designation as the Swedish GTA and
GTB, but in many aspects the tolerance values are different.

Application

The standard applies to dimensions between non-machined
surfaces, e.g. outer dimensions, inner dimensions, collard di-
rmensions, wall thickness, centre distances and diameter dimen-
sions for cleaned castings of all cast metals e.g. gray iron, no-
dular iron, malleable iron, cast steel, copper alloys, zinc and
light metal, procuced by sand forming, chill casting, die cast-
ing etc.

The standard does not include special tolerances of form, 2.g.
deviations fror straightness, flatness, circularity, anguilarity
or other similar geometrical deviations. When such require-
ments exist They should be specified according to STD 834,
S04628 (Giv. T AS V 2424). '
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1 Basmatt
Som basmétt vid toleranssattning enligt denna standard galler:

1 Basic size

When stating tolerances according to this standard the basic
size applies as follows:

Typ av matt/Type of dimension

Basmatt/Basic size

Utvandiga matt

External dimensions den ena skall bearbetas

at least one shall be machined

Mitt mellan ytor av vilka &minstone

Dimensions between surfaces of which

a) Detaljritningens basmatt plus bearbetnings-
till3gg. / Basic size of the part drawing plus
machined allowance.

b) Amnesritningens basmatt. / Basic size of the
blank drawing.

neither surface is machined

M&tt mellan ytor som ej skall bearbetas
Dimensions between surfaces where

Detaljritningens basmatt
Basic size of the part drawing

Invéndiga matt

Internal dimensions den ena skall bearbetas.

at least one shall be machined

M3tt mellan ytor av vilka &tminstone

Dimensions between surfaces of which

a) Detaljritningens basmatt minus bearbetnings-
tillagg. / Basic size of the part drawing minus
machined allowance.

b) Amnesritningens basmétt. / Basic size of the
blank drawing.

neither surface is machined

Mitt mellan ytor som ej skall bearbetas
Dimensions between surfaces where

Detaljritningens basmatt
Basic size of the part drawing

For matt pd gjutstycken som skall bearbetas med avverkande
bearbetningsmetoder, kommer alitsd olika basmatt att galla
vid gjutning och bearbetning.

2 Toleranser

2.1 Uppdelning

Toleransvirdena &r indelade i tvé serier GTA och GTB. GTA,
tabell 1, innehaller femton toleransgrader betecknade med
siffrorna 7 till 21 och avsedda for gjutstycken av

grajarn

gjutstal

kopparlegeringar

zink

lattmetall

ej varmebehandlat segjarn

GTB, tabell 2, innehaller elva toleransgrader betecknade med
siffrorna 10 till 20 och avsedda for gjutstycken av

aducerjarn "
varmebehandlat segjarn

2.2 Toleransvidder

Toleransvidderna for de olika toleransgraderna anges i tabell

1 och 2. De har beraknats enligt formlerna i tabell 3. Stor-
leken pé faktorn k, i formlerna framgdr av tabell 4 och texten
under tabell 4.

Eor dimensions of castings which shall be machined by a
cutting method, different basic sizes apply to casting and
machining.

2 Tolerances

2.1 Division

The tolerance values are divided into two series, GTA and
GTB. GTA, table 1, contains fifteen tolerance grades which
are designated with figures 7 through 21 and intended for
castings of

grey iron

casting steel

copper alloys

zine

light metals

non-heat-treated spheroidal graphite iron

GTB, table 2, contains eleven tolerance grades which are de-
signated with figures 10 through 20 inclusive and are intended
for castings of

malleable iron

heat-treated spheroidal graphite iron

2.2 Tolerance widths

Tolerance widths for the different tolerance grades are stated
in tables 1 and 2. They have been calculated according to the
formulas in table 3. The size of factor kp, in the formulas can
be seen in table 4 and in the text under table 4.

FIED TFHI OV
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Datum/Date Utgava/lasue Sida/Page
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Tabell 1 Toleransserie GTA Table 1 Tolerance series GTA
Toleransvidder for gjutstycken av Tolerance widths for casting of
gréjarn grey iron
gjutstal casting steel
kopparlegeringar copper alloys
zink zinc
lattmetall light metals
ej varmebehandlat segjarn non-heat treated spheroidal graphite iron
Basmatt Toleransvidd/Tolerance width (mm)
;Elasic} size Toleransgrad/Tolerance grade
mm
7 8 9 10 111 |12 1 racbessl 8 |17 [18 18 20 21
- 6/006/0,08 (0,1 10,1410,2 |028(04 (06|08 1 [ 1.4(247)] 3411 ag1] § 1
(6) - 10/0,06/0,09 (0,12/0,16/0,24/0,32{0,44{06 | 09| 12| 16| 241 341 gl g 1)
(10) - 180,070,110 |0,14/0.2 0,28|0,38/0,5 10,7 | 1 14| 2 28 38 -] 7
(18) — 30(0,09/0,12/0,16|0,24/0,32 0,46/0,6 (09| 1,2 16| 24| 3.2 4,8 6 9
(30) — 50(0,1 |0,14 (0,2 |(0,28]0,38 05 |07 |1 14| 2 28] 38 5 7 10
(50) - 80|0,12|0,16(0,24|0,32/0,46 06 |08 [12|1,6]| 24| 32| 48 6 9 12
(80) - 120|0,14|0,2 (0,28/0,38/0,5 .70 1 142 281 38| 5 7 10 14
(120) - 180/0,16/0,22 |0,32/0,44 06 |08 |12 (16|22 32| 44| 6 8 12 16
(180) - 250 0,26 (0,36/0,5 (0,7 |09 (1.4 |18 ]| 286 36| 5 7 9 14 18
(250) — 400 0.4 (06 (08 |1 16 |2 3 4 6 8 10 16 20
(400) - B30 07 (08 |12 11,8 (24 |34]| 48| 7 ] 12 18 24
(630) - 1000 1 1.4 (2 28 | 4. 5 8 |10 14 20 28
(1000) - 1600 16 (24 [32|486]| 6 g [12 16 24 32
(1600) - 2500 28 |38 |5 7 |10 |14 20 28 38
(2500) - 4000 446 |.9 |12 |18 22 32 a4
(4000) - 6300 i 7 10 |14 (20 26 36 50
Parttillagg _
enligt 2.3 01101 101 f02 |02 (03 |04 |06/08] 1 [ 14|18 | 24 | 3 4
Part increase
according to 2.3
JEDON 9@ pgropy N
| @\Ow(
AN
.".' U CE!
1) Desss varden ar beraknade pd basmirttet 10 mm. 1) These values are based on the basic size 10 mm,
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Tabell 2 Toleransserie GTB Table 2 Tolerance series GTB
Toleransvidder for gjutstycken av Tolerance widths for castings of
aducerjarn malleable iron
varmebehandlat segjarn heat-treated spheroidal graphite iron
Basmitt Toleransvidd/Tolerance width (mm)
?"C}Siz" Toleransgrad/Tolerance grade
mm
10 1 12 13 14 15 16 17 18 19 20
- 110|018 |024 |034 0,48 0.6 09 1,2 1.8 2,4 34 4,8
(10) - 18|02 028 |'85:38 05 0,7 1 1.4 2 28 3.8 5
(18) — 30/0,26 [(036 |05 0,7 0,8 1,4 1.8 286 3,6 5 7
(30) - b50|0,32 |046 |06 08 1.2 16 2,4 32 46 6 9
(50) - 80/04 0.6 0.8 1 1,4 2 3 4 6 8 10
(80) - 120(0,48 |0,7 1 1.4 1,8 26 3.6 4,8 7 10 14
(120) — 180|0,6 08 12 1,6 2,2 3 42 6 8 12 16
(180) - 250(0,7 1 1.4 1.8 2,6 36 5 7 10 14 18
(250) - 400|0,8 1.2 16 2,2 3 42 6 8 12 16 22
(400) — 630|1 14 2 28 3,8 b 7 10 14 20 28
(630) -1000|1,2 1,8 24 34 4,6 6 <] 12 18 24 34
(1000) —1600|1,6 2,2 3 4,2 6 8 12 16 22 30 42
(1600) - 2500(1,8 2,6 3.6 5 7 10 14 18 26 36 50
Parttillagg
enlig? 2.3 0,2 0.2 0,3 0.4 0.6 0.8 1 1.4 18 2,4 3
Part increase
according to 2.3
Tabell 3/Table 3 Tabell 4/Table 4
Toleransserie Toleransvidd Toleransgrad kn Toleransgrad kp
Tolerance serie | Tolerance width Tolerance grade Tolerance grade
GTA T=kp* g0.33 n GTA | GTB | |In GTA | GTB
GTB T=k. - B0.45 7 0,031 15 043 | 0,32
- 8 0,043 16 06 | 045
9 0,06 17 083 | 0,83
10 0,083 | 0,063 18 116 | 0,87
1 0,116 | 0,087 18 1,6 1.2
12 0,16 | 0,12 20 2,2 1,7
13 0,22 0,17 21 3,1 1,7
14 0,31 0,23
T =toleransvidd i mm T =tolerance width in mm
n = toleransgrad n =tolerance grade
kn for GTA =0,6 (J/10)"—16 kn for GTA =0,6 (vi0)"—16
kn for GTB = 0,45 (v/10)"16 kn, for GTB = 0,45 (v/10)"—186
B = det geometriska mediet av basmattsomradenas grans- B =the geometrical medium of the limit values of the basic
virden utom for det minsta basmattsomridet dar B = size ranges except for the smallest basic size where B =
det Ovre gransvardet the upper limitvalue .
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2.3 Okning av toleransvidd (parttillagg) 2.3 Increass of tolerance width (part increass)

For matt som bildas av tv3 ller flera formdelar, av formdel
och karna eller av tv3 eller flera kirnor, gors tillagg (s k parts-
tillagg) till toleransvidden med det varde som anges for respek-
tive toleransgrad nederst i tabell 1 och 2. Endast ett tillagg
gors, dven om mer 3n tvd formdelar eller karnor tillsammans
bildar méttet. Se figur 1.

For mdtt som bildas i en enda formdel eller av en enda kérna,
gors ej ndgot parttiliog.

Kérnans centrum
Cantre of core

For dimensions that are formed by two or several mould parts,
of mould part and core or of two or several cores an addition

is made (part increase) to the tolerance width with that value
that is indicated for the respective tolerance grade at the bot-
tom in table 1 and 2, Only one increase is made, even if more
than two mould parts or cores form the dimension. See figure 1.

For dimensions, formed by only one part of a mould or by
only one core, no part increase is made.

Métt bildat av en formdel och en kirna.
Méttet paverkas av farskjutning i part-
ytan och f&rskjutning av karnan,
Dimension formed by one mould part
and one core, The dimension is affected
by the dispiacement in the parting line
and displacement of the core,

Férskjutning i kimliplt\ .
Displacement in core position
Partyta

2

AN

Parting line

ey 35, 2,
f"E:.:

pVa . - - 3253
o J 7 “53535
v E:é_é

Karna =208

l

PRI Forskjutning i partytan
F rtytan
SEEiuing | pe Displacament in parting line

Displacement in parting line

Matt bildat av en formdel
och en karna. Mirtet pi-
verkas av farskjutning av

Matt pdverkat ay for-
skjutning i partytan
=— Dimensions affected ——m
by displacament in

tha parting line

kdrnan,

Dimensions formed by a
mould part and one cors.
The dimension is atfected
by displacement of the
core,

Mitt pdverkat av férskjutning i partytan
Dimensions affected by displacameant in the parting line

=y

Fig 1

a
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2.4 Partforskjutning ] 2.4 Part displacement
Partforskjutningen far uppg till max de varden som anges i The maximum values for part displacement are stated in
tabell 5. table 5.
Tabell 5 Max tilldten partférskjutning Table 5 Max allowed part displacement
Toleransgrad Partforskjutning
Tolerance grade Part displacement
max
7-10 03
11-13 0,7
14-16 1
17-19 ' 1,5
20-21 2,5
2.5 Vaggtjockleksmatt 2.5 Wall thickness dimensions
For vaggtjockleksmatt, varmed avses matt pa godsvaggar er- For wall thickness dimensions, referring to the dimension of
héllna mellan tv3 formdelar, mellan formdel och karna eller casting walls obtained between two moulded parts, between
mellan tvd karnor, skall en toleransgrad hogre tilldmpas an moulded part and core or between two cores, a higher tole-
for Gvriga martt plus parttillagg for den hégre toleransgraden. rance grade should be applied than for other dimensions plus
parting increase for the highest tolerance grade.
For vaggtjockleksmatt blidade i en enda formdel eller av en For wall thickness dimensions formed by only one part of a
enda karna galler ej den hogre toleransgraden och ej heller mould or by only one core, the higher tolerance grade does
gors nagot parttillagg. not apply and no part increase is made. :
Nar svirigheter kan uppst3 att hélla toleranser enligt det forsta ~ When difficulties arise in containing tolerances according to
stycket, exempelvis vid komplicerade sammansatta karnor, the first part, for example with complicated cores a double,
kan efter Gverenskommelse dubbla parttillagg till den hogre part increase of tolerance width may be made to the increas--
toleransgraden medges. ed tolerance grade if agreed upon.
2.6 Toleranslage 2.6 Position of tolerance

Toleransen, inklusive eventuellt parttillagg, skall normalt vara Normally, the tolerance including parts increase, should be
symmetriskt férlagd, dvs lika fordelad p4 plussidan och minus-  symmetrically located, i.e. equally distributed on the plus and
sidan. Om sarskilda skal foreligger, fir den dock efter Gverens-  minus side. However, if special reasons exist, it may be asym-

kommelse vara osymmetrisk. metrical if agreed upon.
2.7 Toleransens forlaggning vid ytor med slappning 2.7 Location of the tolerance on drafted surfaces
For ytor med slappning forlaggs toleransen symmetriskt ut- For drafted surfaces, the tolerance is located symmetrically r
efter slappningsytan. Se fig 2. along the line. See fig. 2.
Ritningens basmitt + arbetsmdn = basmatt l——s— Basic dimension of the drawing + machining

allowance = basic dimension

Toleransvidd/Tolerance width
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3 Angivelse paritning

Tolerans enligt denna standard skall anges pa ritningen, anting-
en med sitt varde i mm i anslutning till basmattet, t ex 8514,
eller med uppgift om toleransgrad, t ex “Dar ej annat angivits
galler GTA 17, STD 771.” Om ej annat anges forlaggs toleran-
sen symmetriskt kring basméttet.

4  Anvisningar for standardens anvédndning
41 Samridd

Nér bestdilaren har speciella krav ifrdga om matt, bor han fore
toleranssattning, genom kontakt med gjuteriet och med led-
ning av uppgifterna i avsnitt 4.2, ta reda pd vilka toleranser
som gjuteriet kan halla med hansyn till gjutmetall, gjutmetod
och tillgangliga resurser i dvrigt.

Valet av gjutmetod ar ur ekonomisk synpunkt bl a beroende
av storleken pd tillverkningsserien. For att f3 korrekta upp-
gifter om kostnader och lampligt framstaliningssatt bor man
samrida med gjuteriet i varje enskilt fall. Hogre krav pd martt-
noggrannhet innebar hogre kostnad for utrustning, tillverkning
och kontroll, '

Kostnaden for modell- och verktygsutrustningen ar beroende
av material och framstdllningsmetod, likasd utrustningens
livsldngd. Far att kunna leverera ett mattnoggrant och bearbet-
ningsvanligt gjutgods ar det anskvart att gjuteriet fore offert-
givning fir upplysning om placeringen av referensplan vid
exempelvis forsta uppspanning for efterfdljande bearbetning.

Gjuteriet bdr alltid rddfrigas om man ar tveksam betriffande
toleranssattningen. Detta géller exempelvis placering av part-
yta eller partytor.

4.2 ' Normala toleranser for gjutgods

| tabell 6 anges de toleransgrader som ett gjuteri normalt kan
hélla vid olika gjutmetaller och vid olika produktionsbetingel-
ser. Uppgifterna i tabellen grundar sig pd omfattande matning-
ar vid ett flertal gjuterier i amarbete med Svenska Gjuteri-
féreningen. Tabellen géller toleranser hos gjutgods tillverkat
efter intrimmning av de produktionsfaktorer som paverkar
mattnoggrannheten hos gjutgods. Exempel pd dylika faktorer
ar modeller, karnlador, karnfixturer, verktyg, formflaskor och
maskinell utrustning. | de fall d3 gjuteriet ej ges tillfiile att
trimma in produktionen, exempelvis vid mycket korta serier,
innefattar upplysningsvérdena ej mattangivelser orsakade av
detta. Dat innebar att systematiska mattavvikelser orsakade
av att t ex matten hos modell- och karnlddeutrustning ej an-
passats till aktuell gjutlegering och gjutmetod inte innefattas

i tabellen sdvida gjuteriet ej beretts tillfélle att justera utrust-

ningen med hansyn hartill fore gjutningen: D mrna.-galler - .
om modellerna & slitna eller fitt felaktiga mtt underagring.
N o8 06202

Pt

3  Indication on drawing

Tolerances according to this standard should be stated directly
on the drawing either with the value in mm in connection with
the basic size, e.g. 95£1,4, or information on tolerance grade
2.g. ""Unless otherwise stated the following applies GTA 17,
STD 771". Unless otherwise stated the tolerance in this case

is located symmetrically around the basic size.

4  Instructions for applying the standard
4.1 Consultation

When the buyer has special requirements on dimensions he
should contact the foundry before stating the tolerance and
with the aid of information in section 4.2, investigate which
tolerances can be kept by the foundry with consideration to
the cast metal, casting method and the available resources in
general.

The choice of casting method is from an economical view-
point e.g. dependent on the size of the production series. To
recieve correct information on costs and suitable method of
producing should be consulted the foundry in each specific
case. Higher requirements on dimensional accuracy mean
higher costs for equipment, manufacturing and inspection.

The costs for pattern and tool equipment depend on material
producing method and the useful life of the equipment. To
be able to deliver a dimensional accurate and easy to machine
casting it is desirable that the foundry receives information on
the positioning of the reference plane e.g. the first setting up
for following machining before submitting a quotation.

The foundry should always be consulted if there is doubt re-
garding specification of tolerances. It can, for example apply
when positioning the parting surface or surfaces,

4.2 Normal tolerances for castings

In table 6 the tolerance grades which a foundry normally can
keep for different casting methods and production conditions
are stated. The information in the table is based on compre-
hensive measurements made at several foundries in co-opera-
tion with the Swedish Cast Association. The table states tole-
rances for castings manufactured after trimming of the pro-
duction factors, which influence the dimensional accuracy
for castings. Examples of such factors are patterns, core
boxes, core fixtures, tools flasks and mechanical equipment.
In cases when the foundry does not have a chance to trim the
production e.g. for short series, informative values do not in-
clude dimensional accuracy caused by this. It means that sys-
tematical dimensional accuracy caused by e.g. the dimensions
of pattern and core box equipment not having been adapted
to the actual cast alloy and cast method are not included in
the table if the foundry has not had a chance to modify the
equipment in view of this before casting. The same is valid if
the patterns are worn or have become defective during storage.

|
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Tabell 6 Tolﬁramgrader som normaht innehdlls hos gjutgods

Table 6 Tolerance grades which normally can be kept for
castings

Metod Formmaterial | Modell- Toleransgrader enligt GTA Toleransgrader
Method Mould material |Tolerance grades according to GTA enligt GTB
material Pattern Tolerance grades
material according to GTB
stal 1) |Grajarn | Segjarn, ej [Koppar- | Zink |Lattmetall-| Aducer-|Segjarn
Steel 1) Grey iron | varme- egeringar | Zinc |legeringar (jarn varme-
behandlat pper Light meral|Maliea- |behandlat
Nodular lloys alloys ble iron |Spheroidal
iron, not graphite
heat-treated iron heat-
treated
Handformning | Rasand Tra, plast
och formning Green sand  |metall
e SeOuIon Wood,  |1518 |16-18 [16-18  N6-18 14-16  |16-18 (1618
Hand moulding plastic,
and moulding metal
with sand slinger (g3 calnande|Tra/Wood [16—18 [16—18 | 16-18  [16-18 14-16  |16-18 |16—18
formmassor |Plast,
Self-hardening| metall
moulding Plastic, 15=17 |15=17 15-17 1517 14—-16 15—-17 |15=17
material metal
Maskinformning | Samtliga Tra/Wood |14—16 [14-16 14-16 14—16 13-15 14—16 |14—16
{inkl bullformn) | All Plast,
och blockform- metall, (43 15 [12-14 |13-15  [13-15 12-14  |13-15 [13-15
ning Plastic,
Machine mould- metal
ing (incl. snap
moulding) and
block moulding
Skalformning/Shell moulding 13—-15 [12-14 13-15 13-15 12-14 13-15 |13-15
Kokillgjutning/Casting in permanent moulds 12-14 11-13
Pressgjutning/Pressure die casting 11-13 8-11{10-12
Precisionsgjutning 2)/Precision casting 2) g-12 9-12

Den toleransgrad, som kan nas inom intervallen i tabell 6,

ir bl a beroende av hur komplicerat gjutstycket ar, av model-
lernas och verktygens beskaffenhet samt av gjuteriets utrust-
ning i vrigt och dess arbetsmetoder.

Vid stora serier och god produktionsutrustning samt med sar-
skilda dtgarder, exempelvis lageskontroll av kérnor, ar det
majligt att uppnd bittre mattnoggrannhet an tabell 6 anger.

1) Vid gjutstycken ay st3l med stérsta matt over 2000 mm kan andra
forhallanden rida. Aktuellt gjuteri ska kontaktas.

2) Den nedre gransen bér Lillampas endast dé speciella sk3l foreligger
och dd matten understiger 25 mm,

The tolerance grade, which can be reached within the intervals
in table B, is among other things depending on how compli-
cated the castings are, the character of the pattern and tools
and also of the squipment of the foundry and its working
methods.

With large series and good equipment for production, and
with special measures, for instance, position verification of
cores, it is possible to attain more improved dimensional ac-
curacy than is shown in table 6.

1) In the case of a casting of steel with max. dimension exceeding
2000 mm other conditions may occur. It is then necessary to consult
the foundry concamed.

2) The lower limit should be spplied only when special reasons exist
and when the dimensions are below 25 mm.
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| sista hand médste dock det enskilda gjuteriet ge upplysning
om vilka toleransgrader det kan hélla for olika martt pd aktu-
ellt gjurstycke.

Generell fareskrift om en bestamd toleransgrad for ertt flertal
matt pé en detalj enligt avsnitt 3 kan medfdra snavare matt-
krav an funktionen kraver och darigenom fororsaka hogre
kostnader for gjutgodset.

5 Exempel

Ett antal gjutstycken enligt figur 3 ska gjutas. Gjuteriet har
till kunden uppgett, att det for denna typ av gjutstycken nor-
mait kan hilla toleransgrad GTA 16.

For de angivna matten beraknar kunden toleranser enligt folj-
ande varvid symmetriskt toleransliage forutsatts.

Finally the individual foundry has to make clear which toler-
ance grades they are able to keep for different dimensions
on present casting.

General instructions regarding a fixed tolerance grade for
several dimensions of a part, according to section 3, can result
in higher dimension requirements than demanded of the func-
tion and consequently result in higher costs for the casting.

5 Example

A number of castings according to figure 3 are to be cast. The
foundry has told the customer that for this type of casting a
tolerance class of GTA 16 can normally be contained.

For the dimensions indicated, the customer can calculate the
tolerances according to the following whereby a symmetrical
tolerance zone position is required.

2 40

Fig 3

Mért @40 Tabell 1 ger toleransvidden 2 mm, Eftersom méttet
bildas i en enda formdel ska nigot parttill3gg ej goras. Tole-
ransen blir dd £ 1 mm.

Mdart @30 Tabell 1 ger toleransvidden 1,6 mm. Eftersom matt-
et bildas av enda karna ska nagot parttillag ej goras. Tolerans-
en blirdd £ 0,8 mm.

Mart @200 Tabell 1 ger toleransvidden 3,6 mm. Eftersom
mattet bildas av tv3 formdelar ska (enligt avsnitt 2.3) part-
tillégg gdras. Enligt tabell 1 &r detta tilldgg 1 mm. Hela tole-
ransvidden blir d2 4,6 mm och toleransen £ 2,3 mm.

Dimension @40 Table 1 indicates tolerance width 2 mm.
Since the dimension is formed by only one core no part in-
crease shall be made. The tolerance will then be £ 1 mm.

Dimension @30 Table 1 indicates tolerance width 1,6 mm.
Since the dimension is formed by only one core, no part
increase shall be made. The tolerance will then be = 0,8 mm.

Dimension @200 Table 1 indicates tolerance 3,6 mm. Since
the dimension is formed by two mould parts, one part in-
crease shall be made (according to section 2.3). According
to table 1 this addition is 1 mm. The entire tolerance width

TIFIED TRUE C("__;jwill then be 4,6 mm and the tolerance £ 2,3 mm.
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Mdrt 260 Tabell 1 ger toleransvidden 4 mm. Eftersom méttet
bildas av tv3 formdelar ska (enligt avsnitt 2.3) parttillagg goras
med 1 mm, Hela toleransvidden blir da 5 mm och toleransen
+2,5mm.

Maérr 85 Tabell 1 ger toleransvidden 2,8 mm. Eftersom mattet
bildas av en formdel och en kérna ska (enligt avsnitt 2.3) part-
tillagg gbras med 1 mm. Hela toleransvidden blir d 3,8 mm o
och toleransen = 1,8 mm.

Mérr 10 Marttet 10 mm utgdr ett vaggtjockleksmatt. Med hén-
syn hartill ska (enligt avsnitt 1) véljas en toleransgrad hogre
an for dvriga matt, Tabell 1 ger for toleransgrad 17 tolerans-
vidden 1,6 mm. Eftersom martet bildas av en formdel och en
kérna ska dessutom (enligt avsnitt 2.3) parttillagg goras. Enligt
tabell 1 &r detta tillagg 1,4 mm for toleransgrad 17. Hela to-
leransvidden biir d&2 3 mm och toleransen £ 1,5 mm.

Kunden medger emellertid for dettz mart inte storre tolerans
an = 1,1 mm, varfor han efter kontakt med gjuteriet bestam-
mer att toleransgrad 16 med parttillagg ska galla. Tabell 1

ger for matt 10 mm i toleransgrad 16 toleransvidden 1,2 mm.
Partttillagget blir 1 mm. Hela toleransvidden blir d3 2,2. mm.
Martangivningen pé ritningen blir 10 £ 1,1 mm.

6 Tillhérande dokument
STD 834 (S 04628) Form- och lagetoleranser

Dimension 260 Table 1 indicates tolerance width 4 mm. Since
the dimension is formed by two mould parts (according to
section 2.3), one part increase shall be made with 1 mm. The
entire tolerance width will then be 5 mm and the tolerance
2,5 mm.

Dimension 85 Table 1 indicates tolerance width 2,8 mm.
Since the dimension is formed by one mould part and a core
(according to section 2.3), one part increase shall be made
with 1 mm. The entire tolerance width will then be 3,8 mm
and the tolerance £ 1,9 mm.

Dimension 10 Dimension 10 mm constitutes a wall thickness
dimension. Taking into consideration, 2 tolerance class higher
than for remaining dimensions shall be chosen (according to
section 1). Table 1 indicates for tolerance class 17 tolerance
width 1,6 mm. Since the dimension is formed by one mouid
part and a core, one part increase shall (according to section
2.3) be made. According to table 1 this increase is 1,4 mm
for tolerance class 17. The entire tolerance width will then
be 3 mm and the tolerance £ 1,56 mm.

However, the customer for this dimension will not consent
to a larger tolerance than = 1,1 mm, for which reason after
he has made contact with the foundry will decide that tole-
rance class 16 with part increase is to apply. Table 1 indicates
for dimension 10 mm in tolerance class 16 tolerance width
1,2 mm, The part increase will be 1 mm. The entire tolerance
width will then be 2,2 mm. The dimension indicated on the
drawing will be 10 £ 1,1 mm.

6 Appurtenant documents
STD 834 (S 04628) Form and positional tolerances

Tillampning Application
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Thie etandard applies to sand-moulded goods.

1. General Aspects

2, Dimensions

3, ©Space Regquirement
4. Drawing Indication

1. General Aspects

when marking in relation to moulding, capital letters and large figuree of
metal should be used, which are affixed to the surface of the pattern by
means of pege, During the moulding procedure the raised and immersed texts
diverge from each other in relation to the surface of the goods.

Execution A; Raised text Execution B: Immersed text

ir. addition to obvious cases the size and position of the marking is always
to be decided in consultation with the pattern-shop and the foundry, since

the form of the pattern and the implementation of the moulding ie of vital

importance for the pesition of the moulding.

¢. Dimensions

The design of the symbols can be seen in the following figure and table.
10, 16, 25 and 40 mm (corresponding to 3/8", 5/8%, 1" and 1 1/2") are
recommended ap heights of the texts, Remaining dimensions in the table are
target figures,




BOFORS Standord

Marking

3

Z713-2

The figure shows an immersed marking, i.e. execution B,

o
i
=
»
| i
& n
f
#
Height of text l.l.'....l.h lo 16 35 ‘o
Min, distance to edge .... ® 4 6 ] 16
Min, distance to edge cees @ 5 8 12 20
SUBREDE .ours oo ooy sawt s € 1.8 2,1 3 4
Imerej-on ERC R I A B A A A ] ‘1 2.5 ’ ‘.5 8
Effective WiAth .....e.eee D See item 3

~, dpace Hequirement

in order to determine the necessary space, consideration must be taken to
tne effective width of the individual symbols, i.e, the minimum lateral
epare required by each symbol, The following table indicates the effective
widir of the individual symbols. When estimating the length of words, the

effective widths are to be added together.

ot lale|lc|o|le|lrf{c|m)afofx]|L]|m]|x
10 13 fa1 |21 fax 1o a0 ax o 5] @11 | e f13[n
16 17 {16 |16 |16 [15 |15 |16 15| 6 |14 |16 {14 |18 [16
25 |25 |24 |24 |24 |22 |22 |24 | 22 |10 |20 |24 |20 [27 |34
|40 35 |35 |35 |35 |32 |32 |35 |32 |14 |30 |35 |30 |40 |35
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BOFORS Standard Narking T 213 -2
Bt of p| o v| ] s ul v W[ x[ [z -Te
10 11 a1 123 a2 Jastan T30 [13 9510 [ 11 (11 | 7 |25 |
16 16 (1616 161716 (16 [17 [21] 1516 |16 12 |40
25 24 124124 [24 196 [ 35 [34 26 |90 22 | 24 | 24 |20 {60
40 3513535 [ 35137 [35 |35 |36 {42 | 32 | 35 | 35 |27 | 90
"of°tERt| 1] 2| s| «| 5| 6| 7| 8] o] 0
10 €IS Jnifiijiiji1]i1]710
6 7171617 (16|16 [15] 16] 15 |1a
25 12 [26 | 24726 |24 | 22 |22 | 24| 22 | 20
40 16 [ 37} 3537 | 353232 35| 32 | 30

Distance between worde ......c.oe0e00 0.5 X height of text
Distance between figure groups ,..., 0.3 x height of text
Normal Bp8CING .sevsevevecosvecsassaas 1.75°X height of text
Minimum BpACINg ....seeeevssssscsess 1.5 x height of text

4. Drawing Indication

The wording, position, spacing, height of text and execution of the marking,
ae well as reference to Z13-2, is indicated on the drawing, Simplified
wording, "Moulding Z13-2-10B", can also dbe indicated on the drawing. Thie
denotes that moulding is to be carried out according to 213-2, 10 indicates
the height of text and B the execution. In the case of immersed text the
immersion is to be dimensioned, see example below,

[ ' T
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1.

2.

3.

Performance A: Biamping by Rolling or Impact
1, In General
2, Bpace Reguirement
3. Drawing Identification

Performance B: Rubber Stamping
1. In General
2, Drawing Identification

Performance A, Stamping by Rolling or Impact
In General

Stamping by rolling is mainly used for the marking of machined parts
that have a max, height or diameter of 175 mm. °

Impact stamping can either be carried out mechanically or manually,
When mechanical stamping i used the types are fitted into a press, an
aligning tool or a special type-holder, all of which can even be used
for manual stamping. The use of loose punches for manual etamping often
results in an uneven appearance of the marking, and should, therefore,
be avoided.

The character of the text corresponds to Z13-1, The heights of the texts
are for:

Shlping by rolling N 1-6-3“
Impact stamping, mechanical .,.,........ 3 - 5 mm
Impact ltll:ping. BANUBL ,.eveevcvncsones 3=5mm

Speoce Reguirement

The space needed by each symbol in transversal direction, is dependent
of the width of the type., Throughout, this ies equal to the height of the
text. The length of each word is also equal to the height of text
multiplied by the number of symbols. Two symbols are estimated as deing
sufficient for the B-arrow,

Distance between word .....eceveveceeess 0.5 x hedght of text
Distance between groupe of numbers ..... 0.3 x height of text
Min, spacing between lines ,............ 1.5 x height of text

Drawing Identification

The following information relating to the marking ies to be indiocated on
the drawing: wording, looation, height of text, performance and referen-
ce to Z13-5., The following can also be indicated on the drawing in simp-
lified wording: Presst, 213-5-1,6A4, which means presstamping soccording
to 213-5, 1.6 indicated height of text and A = performance.

' Example:
| Peonst. 213-8-18 A




BOFORS Stondard Marking ?h“ 213" 5

1.

2,

zgomoe BI llu'bb.; Bw_i_g‘

In Genergl

Stamping by rubber stamp is sainly weed for marking of non-metallic
parts or at such instances, wvheve sarkiang by sign or wvhexe stamping by
rolling or impact proves %0 be imprecticable. This methed of marking
can also be used on hardened parts, but not on surfaces that sre subjec-
ted to rubbing or other means of deterioration, wherebdy the marking can
be obliterated,

The marking is ocarried out by a rubber stamp, Black or white marking ink
is used, depending on the colour of the surfaoce,

8 No, 1
(Applicadble for ety
marking of article . L. Helght of text = 3
numbers)
S} ] ,
Stamp No, 2

Applicadble £
ingrkin:‘ n:r.u':iele E 6 m m Height of text = 5

numbers)

Drawing Identification

The following information relating to the marking is to be indiocated on
the drawing: wording, location, stamp number, performance and reference
to Z13-5, The following oan aleo be indicated on the drawing in eimpli~
fied wording: Colouret. Z13-5-1B, which means colour stamping sccording
to Z13-5, 1 indiocates number of stamp and B = performance, See sxample

L

i \ -4 201 348
- colourat, £15-5-13




