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DEF STAN 00-970 NOTICE OF PROPOSED AMENDMENT
(Def Stan 00-970-NPA)

TITLE OF PROPOSAL:
Def Stan 00-970 Part 11 Annex A — Amendment to Guidance

Stage of Amendment: Consultation

Def Stan 00-970 NPA NPA/2013-003

Serial No:
Unsfatlsfa.ctory Report N/A
Serial No:
MAA Originator: Flt Lt  Darren Smith MAA-Cert-MPS1a
Section 1 - General, para 1.5 (Definitions)
Affected Part: Section 3 - General Requirements for Aircraft Engines, para 3.E515

(inc|uding paragraphs) (Engine Critical PartS)
Annex A - Lifing Procedure for Critical Parts, all paras affected.

Cross-reference to
other relevant
amendment proposals
or documents:

N/A

ADS Point of Contact details

Rank/Grade and Name: R A Bennett-Jones
Telephone Number mil/civ; 9679 35109 030 679 35109
Civilian Email address: MAA-Cert-ADS Group@mod.uk

Part 1 (for issue to User Community)

INTRODUCTION (Not more than 250 words)

The current version of Def Stan 00-970 Part 11 is largely based on the EASA certification
specification, CS-E. Feedback from both industry and the user community however, has revealed
that there are some inconsistencies between both CS-E and Def Stan 00-970 Part 11, specifically
at Annex A of the Def Stan 00-970 Part 11. The current wording at Annex A is far more
prescriptive in its terminology than CS-E, i.e. it mandates the use of 4 specific lifing
methodologies and does not allow for the application of more recently developed, and potentially
more accurate, Lifing Methodolgies.
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Therefore, both Para 3.E515 and Annex A have been reviewed and amended to clarify the intent
and guidance in respect of Engine Critical Parts, in keeping with the requirements of CS-E. lItis
recognised that, for engines to be operated in the miltary domain, there are additional military
considerations to be taken into account when determining critical part lives. For this reason,
Annex A in its proposed form is still deemed necessary.

SUMMARY OF PROPOSED AMENDMENT
Change:

The changes to Def Stan 00-970 Part 11 include:

1. Rationalisation and movement of definitions from Annex A to Section 1 General para 1.5 -
Definitions. Where definitions are already captured within CS-E, definition removed.

2. Restructuring of existing content within para 3.E515 and Annex A, and deletion of
unnecessary and prescriptive lifing methodology content, such that the intent of the
airworthiness requirements is clarified. No additional requirements introduced.

Proposed amendments attached. The conventions used in this NPA are as follows:
New Regulation - No change marks. Existing regulation - All new or changed text is indicated in
P red font<. Struck through text indicates text that has been removed

Impact Assessment:

Objective:

The proposed changes clarify existing intent and guidance in respect of Engine Critical Part lifing
procedures, and amend Def Stan 00-970 Part 11 definitions as required.

Risk Assessment: The impact of not incorporating the recommended changes is that Def
Stan 00-970 Part 11 Annex A will remain rigid and inflexible in its approach, and will not take into
account recent developments in Lifing Methodologies.

Furthermore, the potential conflict between CS-E and Def Stan 00-970 Part 11 definitions will
remain unaddressed, which could lead to confusion.

Courses of Action.
1. Do nothing — Undesirable for the reasons stated above.

2. Partial Amendment — There is potential that the Def Stan 00-970 Part 11 definitions alone
could be reviewed and updated to reduce the conflict with CS-E. However, this would not address
the differences that exist between CS-E 515 and para 3.E515 Def Stan 00-970 Part 11. Partial
amendment of Def Stan 00-970 Part 11 would therefore be limited in its impact.

3. Proposed Def Stan 00-970 Part 11 Amendment — Clarifies existing intent of and guidance
in respect of Engine Critical Part lifing procedures, in keeping with CS-E, but cognisant of military
specific aspects. Additionally, acceptance of the proposed amendment would address any
potential conflict between CS-E and Def Stan 00-970 Part 11 definitions.

Preferred Course of Action: Proposed Def Stan 00-970 Part 11 Amendment

Costs and Benefits:
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1. Cost — Negligible. No additional personnel or infrastructure required. The changes proposed
here represent current practice and would have no or little economic impact. Cost to personnel
may reduce owing to reduced nugatory effort.

2. Benefit — Full amendment will improve clarity of Def Stan 00-970 Part 11 Annex A and will
remove the requirement to only apply the Lifing Methodologies currently published in the Part 11
Annex A. This change would likely result in the application of more developed and appropriate
Lifing Methodologies to meet the intent of the Airworthiness Requirement for Engine Critical
Parts. It may also result in improved overall compliance with the document.

Consultation period ends: 30/Nov/2013

The consultation period for this proposed amendment ends on the stated date. Please send your
feedback via email to MAA-Cert-ADSGroup@mod.uk.
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Part 2 (for MAA internal use)

Log of Comments (to be completed once the consultation period has ended).

Comment | Date From Post Précis or Topic of MAA Response
reference (name) Comment

Recap of Proposal: A short summary of the proposal amendment including what changes
were incorporated following the consultation period.

Recommendation. This section will be completed once all the comments have been
received. The recommendation is for the relevant Head of Division to approve the
proposal.

Approval. This section will detail exactly what has been approved and by whom, and
confirm the date for the amendment to be incorporated as well as the date the NPA should
be reviewed to determine what the effects of the amendment were in terms of meeting the
objective of the change, if there were any unintended consequences and establishing
whether the estimated costs were correct.

Accepted changes will be authorised at the following levels:
e Changes requiring retrospective mandating: 2 *
e Changes not requiring retrospective mandating but having a significant engineering
impact: 1* Head of Cert
e Changes not requiring retrospective mandating but having a Minor engineering
impact: Deputy Head of Cert.
e Changes deemed as administrational only: Head of ADS.

Approved by:

Signature:

Name:

Rank/Grade:

Post:

Date signed:

Date for amendment to be incorporated:
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Part 3 - NOTIFICATION OF AUTHORIZED AMENDMENT (Def Stan 00-970 NAA)

Document Part: Sub-Part:

Unsatisfactory

Report Reference: NPA Reference:

Originator: Date:

Amendment to be Incorporated on | XX/XXX/XX

APPROVAL
This Def Stan 00-970 NPA has been approved by the xxxx on behalf of DG MAA

INCORPORATION

The amendment will be incorporated in....

Signed (IAW with part 2).

for DG MAA
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DEF STAN 00-970 PART 11/5
SECTION 1

GENERAL

1.5 Definitions

1.5.8 Terms associated with Engine Critical Part Lifing

1.5.8.1 Area Safe Cyclic Life (Ar). The safe life predicted for a critical area in reference cycles.

1.5.8.2 Anomaly. The term ‘Anomaly’ as used in this document is taken to include surface damage or material process discontinuity.
1.5.8.3 Critical Area. An identified, stressed region of a Critical Part that has a significant possibility of failure from low cycle fatigue.

1.5.8.4 Critical Crack Size. Crack size at which rapid unstable crack growth commences. The critical crack size is associated with exceedance of
the material fracture toughness or of the remaining ligament tensile strength, in the absence of vibration. When vibration is present the critical crack
size is associated with the onset of vibration crack growth, and is referred to as the ‘HCF threshold crack size’. The ‘HCF Threshold Crack Size’ is the
crack size at which the alternating stress intensity factor, due to vibration, is equal to the threshold stress intensity factor for the fatigue crack growth
at the stress ratio (minimum stress/maximum stress) appropriate to the combined steady and vibratory stresses in the part.

1.5.8.5 Critical Part. A critical part as defined in this document is an engine rotating or non-rotating component, which from failure analysis shows
that the component must achieve and maintain a particularly high level of integrity if hazardous effects are not to occur at a rate in excess of
Extremely Remote (CS-E).

1.5.8.6  Crack Size (engineering). The transition from initiation to propagation is defined as being a crack of 0.38 mm radius.

1.5.8.7 Dysfunction. Dysfunction occurs when a part contains a crack that has grown to the critical crack size.

1.5.8.8 Exchange Rate (ER). A damage or usage factor defining the number of reference units used per hour (or flight as appropriate). There will
usually be a different value for each critical area. For specification purposes, the ER shall be determined from predicted mission profiles, and shall be
modified in the light of development flight experience and data from service usage monitoring. For cyclic lives beyond engineering crack size (0.38
mm radius) separate initiation and propagation factors shall be calculated, or an appropriate compound factor calculated.

V.3.0 dated 18 Mar 13
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1.5.8.9 Expected Predicted Safe Cyclic Life (EPSCL). The life in reference cycles, which is derived using calculated engine stresses in conjunction
with S-N curves appropriate to a part having minimum predicted fatigue strength.

1.5.8.10 Factored Test Life (Fr). The safe cyclic life of a critical area in reference cycles derived from rig test results, taking into account any stress
and temperature factors and number of tests.

1.5.8.11 Hazardous. For a multi-engine application, an aircraft is considered to be at hazard if its ability to continue safe flight is impaired either by
damage to the structure or controls or by injury to the crew. For single engine applications, an aircraft is considered to be at hazard if its ability to
execute a controlled descent, or the ability of the occupants to abandon the aircraft safely, is impaired either by damage to the structure or controls, or
by injury to the crew.

1.5.8.12 Life Factor (y). The factor applied to convert test cycles to reference cycles for a critical area.

1.5.8.13 Life Management. Life management is the activity or activities necessary to maintain structural integrity throughout the life of the critical
parts or assembly in service.

1.5.8.14 Material Process Discontinuity. The term material process discontinuity is taken to include all metallurgical discontinuities, such as High
Interstitial Defects (HIDs) in Titanium and soft ceramic inclusions in Nickels that arise out of the normal process controlled manufacturing route and
would apply to all similar materials.

1.5.8.15 Minimum Strength Part. A part which exhibits a life at the lower limit of the life distribution as defined in A.2.1.3, caused by the adverse
combination of material properties and physical dimensions.

1.5.8.16 Predicted Safe Cyclic Damage Tolerance Life (PSCDTL). The predicted crack growth life in reference cycles to propagate from a
pre-existing anomaly to the critical crack size defined in 1.5.8.3 to the probabilities defined in A.2.1.2 and A.2.1.3.

1.5.8.17 Predicted Safe Cyclic Life (PSCL). The life at which it is predicted that a minimum property component of a population would have an
acceptably small probability of exhibiting cracking or hazardous events using the safe life method.

1.5.8.18 Predicted Safe Inspection Interval (PSIl). The maximum interval that a part, lifed using either the damage tolerance (AMC-E 515(3)(v)) or
retirement for cause approach (A.2.3) is allowed to accumulate between inspections. Inspection intervals must be set to ensure that at the end of
successive intervals, the peak instantaneous risk of failure remains below an agreed level.

1.5.8.19 Reference Cycles. A reference cycle is a cycle consistent with the minimum to maximum stress conditions for the component feature under
consideration in normal operation, with due account being taken of temperature, used as a life calculation datum.

V.3.0 dated 18 Mar 13
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1.5.8.20 Service Cyclic Life (Sr). The maximum value in reference cycles to which the operator is authorised to run a part in service.

1.5.8.21 Scatter factor (y). Material scatter factor used to relate resulting critical area equivalent engine cycles from test to safe cyclic lives, i.e. y is
the estimated ratio from N**** to N%°.

V.3.0 dated 18 Mar 13
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REQUIREMENT

COMPLIANCE

GUIDANCE

3.E515

ENGINE CRITICAL PARTS

(See AMC E 515)

andreferenced-in-the Engine-Model-Speeification- \When selecting an
appropriate lifing methodology additional GM at Annex A should be
considered.

Owing to the changing nature of military operations a periodic review of
the service environment and investigation of service arisings to confirm
the predictions concerning duty and capability should be carried out
and documented within the Engineering Plan, as per AMC E-515.
(AMC E-515 (3) (9))

The analytical techniques employed to predict the critical area, the
service environment and accumulation of damage should be of
sufficient accuracy such that they result in a realistic and/or safe
prediction of the component life as specified at Annex A under A.2.1.3.

The contractor should produce a Life Management Plan in support of
Critical Part Lifing.

The appropriateness of the methodology used to
determine the life of engine critical parts should be
demonstrated and agreed with the Type
Airworthiness Authority. Where a lifing methodology
has previously been deemed acceptable by a
recognised Aviation Authority, it may be appropriate
to present this approval as evidence of
compliance/partial compliance with this requirement.

Airworthiness is underpinned by effective usage
monitoring. As such, usage data is to be collected in
support of usage monitoring (as per Annex A).
Service usage data is to be collected and aircraft
usage monitored over a representative range of
missions for the purpose of re-qualifying the
confidence in the exchange rates. See Annex A para
3.5 Service Usage Data.

See Annex A para A.3 Life Management Plan (LMP).

V.3.0 dated 18 Mar 13
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Annex A
Lifing Procedure for Critical Parts (see 3.E515) — Additional Military Considerations
Introduction

All

therefore requires-speetal-econtrols-As per CS-E, the integrity of the Engine Critical Parts must be
established by an Engineering Plan, a Manufacturing Plan and a Service Plan. Part of this process is
the establishment of approved life for Engine Critical Parts. This Annex offers enhanced guidance
material to be considered when determining approved life for rotating and non-rotating Engine Critical
Parts. This additional material complements CS-E 515 and is applicable for compliance with all Safe
Life determination methods.

Al?2

made. Owing to the changing nature of military operations a periodic review of the service
environment and investigation of service arisings to confirm the predictions concerning duty and
capability is required and should be documented within the Engineering Plan, as per AMC E-515.
(AMC E-515 (3) ()

A.1.3  The analytical techniques employed to predict the critical area, the service environment and
accumulation of damage shall be of sufficient accuracy such that they result in a realistic and/or safe
prediction of the component life as specified at Annex A under A.2.1.3.
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A3 A2 Life Determination

A3 —Procedural-reguirements A.2.1 Additional considerations

A312 A.2.1.1 The determination of a critical part life is based on demonstrating an
understanding of the component’s operational environment and validation of the component
life when operating in that environment. Life validation is based on cyclic testing of
representative component features, the life of which is factored to account for material
scatter and to provide a safety margin.

AdL2 A2.1.2 A margin of safety in addition to the allowance for material scatter is
required to achieve acceptable failure rates in service. This is normally provided by a period
of stable crack propagation between crack formation and component dysfunction.

A3-13 A.2.1.3 The margin of safety required by A3-++ A.2.1.1 and A3+2 A.2.1.2 shall be
such that the probability of a component exceeding 2/3 life to dysfunction in service at its
PSCL, or PSCDTL is less than or equivalent to 1 in 750 with 95% confidence.
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T Lbuekli
-—Corrosion

A3-15 A.2.1.4 Each critical area shall be considered separately i.e. the OEM is required to
demonstrate that they have declared a life based on the feature that will be limiting in
operation of the engine.




DEF STAN 00-970 PART 11/5
Annex A

A3A5-A2.15 No validation test resulting in cracking or failure of a representative
part or specimen shall be disregarded in any subsequent calculation of the life of the part

unless-agreed-by-the-Awntherity without appropriate review and justification.

A3116-A.2.1.6 Test parts shall be kept on completion of testing as they may provide
additional information on future lifing issues. The storage of test parts shall be agreed with
the customer. Parts shall be retained as long as parts lifed using the result are in service.

ASEIAA217 In-additionto-the-safe life-appreach-In satisfying AMC-E 515, it is

expected that the contractor shall conduct

a)—a risk assessment to demonstrate an acceptably low probability
of hazardous component failures from material process
discontinuities. Acceptable failure levels due to process discontinuities
will be in accordance with the Autherity’srequirements agreed
requirements. Where it can be shown by the risk assessment that the
risk of failure from discontinuities that are large compared to the
material microstructure is at or below Extremely Remote, then the
cyclic life can be derived using Safe Life methods and further
assessment of the effect of such discontinuities is not required. (AMC
E 515 3)(d)(v))

by F ical | all oy rce-d

A31A8 A2.1.8 The contractor shall make the life declaration figures available to the
Authority/Customer, Fhe-preferred-formatis-given to include but not be limited to, the
content listed in Table A-A. te-be These figures should be accompanied by a sketch

indicating the position of the critical arecas.-Fhe-procedurefor- determining service life-is
detatled-at Table- A-B-ef this-annex:

A319 A21.9 To allow the full lives to be cleared at entry into service requires the
implementation of a Life Management Plan (LMP), as described at A<4 A.3 In the absence
of an LMP only half (1/2) of the PSCL shall be cleared.
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A32ZE3 A2.1.10  To allow multiple critical areas to be tested on a test part and to reduce
testing time, tests may be performed at a limited amount of critical area overstress o).

(Table A-B). The degree of critical area overstress shall not result in unrepresentative overall
and local stress or strain conditions when corrected for temperature. (AMC E 515(3)(d)(iv))

A32E7 A21.11  Test results shall be analysed in accordance with practically
established material scatter factors (See-Fable-A-C). For critical areas where the life is based
on one or more test results, the test scatter factors employed may, in general, be based on
either the geometric mean or a statistical approach to define the most likely finite test life,
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which is consistent with the probabilities of failure and confidence levels defined in A3343

A.2.1.3. (AMC E 515(3)(d)(iv)). Fhe-previousDefStan-approach-using-the-mintmum may
| | onlv vl . bl | e

A3218 A.2.1.12 The contractor shall demonstrate that available test results do not cast
doubt on validity of the scatter factors employed. (AMC E 515(3)(d)(iv))

A3219 A2.1.13  Where it is not possible to carry out tests on a particular critical area,
Ar shall be based on half the EPSCL, provided that the EPSCL is based on the interpolation
of minimum strength and life component related data.
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Analytical Modelling Methods (AMC E 515 (3)(e)(iii))

A.2.2.1 One such example is the ‘Correlation approach’ where flight cycle critical area stresses
and temperatures are read into a material correlation to calculate safe lives directly, rather than
performing a specific cyclic test for the critical area. The correlation will have been compiled in
advance from a combination of laboratory specimen data with previous results of cyclic tests on a
variety of component critical features in a given material, safe lives for minimum property parts
being defined using statistical techniques.

A.2.2.2 Where a material’s correlation approach is used for the demonstration of critical area safe
lives, in place of a specific cyclic test, evidence of its applicability must be provided.
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A324 A2.3 Retirement for Cause

A3241A2.3.1 A ‘retirement for cause’ approach to critical part lifing is only to be
considered in exceptional cases as dictated by operational requirements and only with the
prior approval of the MAA. This approach attempts to utilise some-ofthelife-thatmay

with-somelife remaining the remaining life that is extant in parts that have reached their
PSCL and would otherwise be retired from service. No part that is known to contain
cracks that could result in a critical failure shall be returned to service. Only those parts
that pass a rigorous inspection will be returned to service for a period of PSII as defined
in A2-49 Section 1, para 1.5.8.18 while the remainder are retired.
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A4 A3 Life Management Plan (LMP)

A4-1 A.3.1 For all methods of life declaratlon a LMP shall be produced by the Contractor and shall
cover all critical parts. H-sh

revisions: The LMP, and any subsequent changes/rewsmns to it, should be approved by the relevant
Type Airworthiness Authority (TAA).

A4-2 A.3.2 With the implementation of a LMP the full PSCL may be released into service. An
alternative to the release of the full PSCL for the Service Cyclic Life is to release the component with
an initial Service Cyclic Life equal to half of the PSCL and to progress to the full PSCL release via an

intermediate, three-quarter PSCL Service Cyclic Life release. Fhis-approachfolews-the-same
procedures-deseribed-in-the-tables-at the-end-of this-annex-If the recommendations defined in the LMP
are not implemented then the engine designer may revert to fractional life release.

A43 A.3.3 The Life Management Plan shall define the actions to be undertaken after an engine has

entered service that will ensure the continued safe operation of the critical parts and Fhis should
include:

(a) A definition of the requirements for service sample inspections, or rig testing of service
samples, to confirm initial assumptions regarding the service environment. (see para A.3.4)

(b) Requirements for data to confirm or update service usage assumptions, including a
definition of the usage monitoring system which details the process for tracking life usage in
service. (see para A.3.5)

(c¢) Technical Life Reviews at specific life intervals to consider all aspects that impact on
the Life in order to underwrite or revise the critical part life and define any actions necessary
for continued safe operation. The Technical Life Reviews and sampling shall confirm or
adjust the assumptions in the damage tolerance assessment. (see para A.3.6)

A4-4-A.3.4 Sample Inspections




DEF STAN 00-970 PART 11/5
Annex A

A.3.4.1 In order to identify any deterioration in the component, caused by, for example,
surface damage such as fretting, corrosion, mechanical damage, incipient fatigue, etc,
detailed inspections of service-run parts are to be carried out at specified intervals. Particular
attention shall be paid to critical areas.

A.3.4.2 The contractor shall specify the number and timings of in-service and time expired
in-service MOD samples that shall be required for each critical part from each operator.
Provided the samples are satisfactory they will be returned to service unless the sample is
beyond repair due to the requirements of the inspection on the components.

A.3.4.3 Within the specified timings, the maximum and minimum lives at which samples
should be supplied are to be included, to ensure that the inspection data is available for the
Technical Life Review. The life bands shall be such that the samples may be taken at natural
arisings. As many critical parts as possible should be included within the life band. Should
the lead component reach maximum life without any similar in-service component having
been visually inspected at a natural arising, then the life management plan should include the
need for a lead engine inspection.

A.3.4.4 Where samples withdrawn from service are to be used in a cyclic test programme,
the contractor will need to be given appropriate usage information to allow an estimation of
equivalent service cycles. (see para A3.5)
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A.3.4.5 Ifthe ex-service test result or metallurgical and surface examination indicates
inconsistent behaviour with the test evidence previously assembled, steps will be taken to
investigate the cause. Consequently, the PSCL and the sampling programme will be adjusted
accordingly

A.3.4.6 The Contractor shall produce procedural documentation covering the assessment of
NDI and process control capability. In the case of NDI this shall specify the checks to be
performed on equipment being used to assess parts during manufacture and in service, to
ensure that inspection sensitivity and reliability is being maintained. In the case of process
control capability, sampling plans and/or arisings inspection requirements shall also be
defined.

A.3.4.7 In addition to the detailed Contractor inspections defined above, critical parts,
which are stripped due to natural arising, should be inspected. These inspections can also
provide useful information on environmental factors that could impact the life. This data
should be made available when requested from the contractor/OEM.

A4-5-A.3.5 Service Usage data

A—45—1A351

e*eh&nge+&tes— Data is to be collected and aircraft usage monltored over a representatlve
range of missions for the purpose of re-qualifying the confidence in the exchange rates. A

. i« describod e Tal

A452 A.3.5.2 Viathe EMP The engine contractor shall:
(a) Identify the method to be used for flight profile monitoring and cycle
counting, to-be-carried-out-by-the-operater-which shall be in line with para A.1.3

and define actions to be carried out by the customer.

(b)  Specify the maximum life that each part may be allowed to accumulate in
service before results shall be available.

(¢)  Undertake analysis of this data or supply information necessary for the work
to be carried out by an outside body.

(d)  Update cleared life accordingly.

A4.6-A.3.6 Technical Life Reviews (TLR)

underwntes or revises the hves of cr1t1ca1 parts based on current data and understandlng and
is an integral part of maintaining integrity. (AMC E 515 (3)(g))

A.3.6.2 A TLR should be undertaken by the OEM at an agreed periodicity but not normally
longer than 5 years. This is a systematic examination of all engineering and operational
aspects that could impact on the safety and integrity of the part in service. Typically the
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review shall include, but is not limited to, service sampling, flight profile monitoring,
development experience, improved understanding of engine and component behaviours, and
component material and design alterations after certification. Where there is no directly
relevant experience these life reviews shall be completed by 50% and 85% of the PSCL. The
TLR will be formally reported and any further requirements included in the LMP.

es for the service lifetime of the compo
o ean [2 hich h 2 ’

nent. The

A.3.6.3 The TLR process continu
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Table A-A
Life Declaration for Major Rotating Parts {Ref-A:3-1-18)
The following information shall be included in the life declaration documentation:

e Version control of document.

e Previous life statement number if applicable.

e Reason for change if applicable.

e Engine and marks.

e Engine operational limitations reference.

e Assembly and/or component.

e Part numbers.

e Diagram of potential critical areas.

e Material — common name, and spec code.

e SN curve ref.

e Engine reference stresses (before and after correction to equivalent 0 — max cycle and kt if
appropriate) and temperatures and time-points in cycle.

e Reference cycle documentation reference.

e Exponent used.

e Temperature normalisation parameter used.

e Test references and whether results were cracked or not.

e Failure Investigation References.

e  Over-stresses.

e List of critical areas and calculated critical area safe lives.

e PSCL.

e Approval signatures.
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TableA—D Table A-B
Limitations Applicable to the Value of Overstress

Overstress should not lead to unrepresentative loading of the tested local feature because of gross yielding of
the component or local feature.

Forgings
Material Limitations on Overstress
Steels 09-1.3
Titanium Alloys 09-13
Nickel Alloys 09-1.14

Overstress factors greater than 1.14 for nickel and 1.3 for steel and titanium or less than 1.00 for all materials
should be avoided where practical. Where overstress factors beyond the limitations detailed above are used
the life factors calculated shall be justified based on the interpolation of material behaviour data and subject
to approval by the Authority.
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