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OBSOLESCENCE NOTICE

All DTD specifications were declared obsolescent from 1st April 1999.  All DTD 900
series approvals also lapsed at that time. The standards will no longer be updated but
will be retained as obsolescent documents to provide for the servicing of existing
equipment.

Further Guidance

The aim in declaring the specifications obsolescent is to recognise that the
documents are not being updated and thus should be used with care by both
purchaser and supplier. For example, a specification could contain valid technical
information but may also contain type approval clauses that contradict procurement
policy and/or use materials that do not comply with environmental legislation. The
obsolescent specification can still be used as a basis for a purchase provided that the
supplier and purchaser agree suitable changes to the specification within the
purchase order/contract.
For the DTD 900 system, each specification has provided an MoD approved
material and process. For these items, the declaration of obsolescence will constitute
the termination of both the extant MoD approval and the continuing MoD assessment
that had underpinned those approvals. Again, the technical content of the document
remains valid and can be used by both purchaser and supplier as a basis for a
contract but an acceptable (to the parties) approval/assessment procedure would be
required.



MINISTRY OF TECHNOLOGY D.T.D. 5232
August, 1969

Aerospace Material Specification

MARAGING STEEL

18 PER CENT NICKEL - COBALT - MOLYBDENUM

(180 hbar)
(Vacuum re-melted)

NOTE 1. This spectfication is one of a series issued by the Ministry of Technology to meet a requirement not
covered by an existing British Standard for aerospace material.

NOTE 2. Double vacuum melted steel of similar composition but of improved ductility and impact properties is
covered by D.T.D. 5212.

NOTE 3. Steel to this specification may be nitrided but the heat treatment cycle required and the mechanical
properties obtained may differ from the requirements of this specifcation and shall be agreed between the purchaser*
and the manufacturer.

1. Inspection and testing procedure

1.1 This specification shall be used in conjunction with the relevant sections of British Standard 3S.100 as
follows :
Bars for machining delivered in other
than the finally heat treated condition Sections One and Two.
Billets and bars for forging Sections One and Five.
Forgings Sections One and Six.
Parts finally heat treated after machining Sections One and Seven.

NOTE. Where the requirements of this specification and British Standard 3S.100 are incompatible this
specification shall be overriding.

1.2  Sulphur printing or deep etching tests. Samples shall be selected in accordance with British Standard
3S.100, Section One, 7.2.1 except that samples corresponding to each end of each ingot shall be taken.

1.3 Ultrasonic examination. Rolled billets and bars and, where applicable, forgings shall be subjected to an
ultrasonic examination to a standard to be agreed between the manufacturer and the purchaser. *

1.4   Grain size and fracture examination. If, in accordance with Appendix 1, standards of acceptance for
grain size and/or fracture are specified by the purchaser*, the methods of testing and the frequency of such
tests shall be agreed between the manufacturer and the purchaser* and stated on the drawings or order.

1.5 Cast.

1.5.1 The word “cast” shall mean the cast of consumable electrode vacuum arc re-melted steel, i.e. each
ingot from vacuum remelting becomes a cast.

2. Process of manufacture

2.1 The steel shall be manufactured by an electric process followed by consumable electrode vacuum arc
re-melting, unless otherwise agreed between the manufacturer and the purchaser in accordance with British
Standard 3S.100, Section One, 3.1.

2.2 At no time during consumable electrode vacuum arc re-melting shall steel of any other composition or
type be introduced into the consumable electrode vacuum arc re-melting chamber, i.e. starter steel and
electrode stub ends shall be to the same specification as the steel being re-melted.

2.3 0.003 % Boron, 0.05% Calcium and 0.02% Zirconium may be added to the steel during the initial

*The purchaser is responsible for securing the concurrence of the parent design authority.
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min.

3.  Chemical composition

3.1 Each ingot of consumable electrode vacuum  are  re-melted steel shall contain :

D.T.D. 5232

Element

Carbon
S i l i c o n  
Manganese
Phosphorus
S u l p h u r  
Aluminium
Chromium
Cobalt
Molybdenim
Nickel
Titanium 

Per cent

max.

0.05

7.0
4.6

17.0
0.30

0.015
0.10
0.10
0.010
0.010
0.15
0.20
8.5
5.2

19.0
0.60

4. Surface dressing

4.1 The steel shall be overall dressed in accordance with the requirements of British Standard 3S.100,
Section One, 5.1.

5. Condition

5.1 The steel shall be supplied in the appropriate condition stated below unless otherwise agreed between
the manufacturer and the purchaser in which case the conditions in which the steel is to be supplied shall be
stated on the order.

Form Condition of supply

Black bars for machining Solution treated

Bright bars for machining Solution treated and
machined or ground

Billets and bars for forging As forged or as rolled

Forgings Solution treated

5.2 Parts shall be supplied finally heat treated.

5.3 Parts made from forgings or bars supplied in other than the finally heat treated condition shall be
finally heat treated after being machined to as near finished size as is practicable.

6. Heat treatment
6.1   Solution treatment.  Heat at a temperature between 8 10°C and 830°C for a time of between 30 minutes

and 60 minutes per 25 mm of section or not less than 30 minutes, whichever is the greater, and cool in air.

6.2 Final heat treatment. The final heat treatment of steel supplied in the solution treated condition shall
be:

6.2.1 Except as provided for in 6.2.2, marage by heating at a temperature of 485°C ± 10°C for not less
than 3 hours and cool in air.

6.2.2 Alternatively to 6.2.1, if agreed between the purchaser* and the manufacturer, steel that will respond
to a modified maraging treatment may be supplied.

6.3 The steel shall not be fully heat treated more than three times.

NOTE. Full heat treatment shall consist of solution treatment in accordance with 6.1 followed by final heat
treatment in accordance with 6.2.

*The purchaser is responsible for securing the concurrence of the parent design authority.
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7. Selection and preparation of mechanical test samples

7.1 Bars for machining.

7.1.1 Bars of similar nominal dimensions ** from the same cast worked under the same conditions and
subsequently solution treated together shall be grouped into batches.

7.1.2 The inspector shall select one test sample from each batch unless one complete cast constitutes a
batch in which case two test samples shall be selected representing the top and bottom end of the ingot. The
test samples shall be of sufficient length to provide for the test pieces required for the tests specified in 8.1.

7.2 Bars and billets for forgings.

7.2.1 Bars and billets of similar nominal dimensions ** from the same cast and worked under the same
conditions shall be grouped into batches.

7.2.2 The inspector shall select one test sample from each batch, unless one complete cast constitutes a
batch in which case two test samples shall be selected representing the top and bottom end of each ingot.
The test sample shall be of sufficient length to provide for the test pieces required for the tests specified in
8.1, and shall be solution treated in accordance with 6.1.

7.3 Forgings. Sample selection shall be in accordance with the requirements of British Standard 3S.100,
Section Six, 6.1 unless otherwise agreed between the purchaser * and the manufacturer.

NOTE. Attention is drawn to the fact that the use of ‘Procedure A’ for the provision of mechanical test
samples cut from the bars or billets from which the forgings are made may not necessarily reflect the
properties obtained in the heat treated forgings. If properties in actual forgings are required, consideration
should be given to the alternative ‘Sample Procedures’ stated in B.S. 3S.100, Section Six, 5.

7.4 Parts. Samples shall be selected to represent heat treated parts produced from bars for machining and
from forgings in accordance with British Standard 3S.100, Section Seven, 4.1 and 4.2, unless otherwise
agreed between the purchaser* and the manufacturer.

7.5 Test piece preparation.

7.5.1 Bars and billets less than 75 mm major sectional dimension. Longitudinal test pieces shall be prepared
from the test samples in accordance with British Standard 3S.100, Section One. Alternatively, if agreed
between the purchaser* and the manufacturer, transverse test pieces may be prepared from the test samples
positioned as near as practicable across the centre of the bar or billet.

7.5.2 Bars and billets not less than 75 mm major sectional dimension. Transverse test pieces shall be pre-
pared from the test samples positioned as near as practicable across the centre of the bar or billet.

7.5.3 Forgings. If agreed between the purchaser* and the manufacturer, transverse test pieces instead of
longitudinal test pieces shall be prepared from the selected test samples.

7.5.4 Parts. As agreed between the manufacturer and the purchaser* longitudinal test pieces or transverse
test pieces shall be prepared from the selected test samples.

7.5.5 All test pieces shall be finally heat treated in accordance with 6.2 when machined to test piece size
plus, if required, a grinding allowance.

8. Mechanical properties

8. 1 Tensile and impact test.

8.1.1 Unless otherwise agreed between the purchaser* and the manufacturer, the tensile and impact

*The purchaser is responsible for securing the concurrence of the parent design authority.

**Similar nominal dimensions are dimensions that differ by not more than 10% in cross sectional area between the largest and
smallest bars or billets.
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Direction 0.2 per cent
proof stress

Tensile strength Elongation Reduction Izod***
impact

hbar tonf/in2 hbar tonf/in2 per cent

min. min. min. max. min. max. min.

Longi- 170 110 180 200 116 130 6
tudinal

Transverse 170 110 180 200 116 130 4

***Steel to this specification may be expected to have a longitudinal Charpy KCU value of not less than 3 and a transverse
ACU value of not less than 2.

8.1.2 The value in hectobars is to be regarded as the standard.

NOTE. 1 hbar = 107N/m2 = 0.6475 tonf/in2. Information on SI units is given in British Standard 350,
“Conversion factors and tables”, and in PD 5686, “The use of Sl units”.

8.2 Hardness test.

8.2.1 Solution treated condition. The hardness shall be not greater than 321 HB or 335 HV.

8.2.2 Finally heat treated condition. The hardness of the maraged steel and parts shall be not less than
520 HV and not more than 620 HV.

Approved for issue,

E. W. RUSSELL,
Director of Materials Research and Development/Aviation.

of erea

per cent ft lbf

min. max.

35 12

20 6
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APPENDIX 1

NOTES FOR GUIDANCE ON THE CONTROL OF GRAIN SIZE

AND THE AVOlDANCE OF EMBRITTLEMENT

Incorrect high temperature fabricating processes can result in either embrittlement or a large grain size or,
in some instances, a combination of both defects. The employment of a processing schedule that ensures
adequate hot working, down to 900°C or lower should avoid the occurrence of the defects.

Embrittlement, particularly when the grain size is large, can occur when the steel is held within or, allowed
to cool slowly through, the temperature range of 980°C to 760°C. However at temperatures below 840°C, e.g.
during solution treatment, embrittlement is only likely to occur in steel having a large grain size or if prolonged
soaking times or excessively slow cooling rates are employed.

It is strongly recommended that the manufacturer and the purchaser* agree to a procedure for the control
of grain size and the avoidance of embrittlement.

For forgings the use of integral fracture test samples for the foregoing purposes is strongly advocated and
attention is drawn to B.S. 3S.100, Section Six, 9, regarding the provision of integral fracture test samples.

*The purchaser is responsible for securing the concurrence of the parent design authority.
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