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Item interchangeability guidelines
Scope

This paper contains guidelines to support the decision if an altered part is interchangeable with the old
one or not and if a new part number has to be assigned. It is based on [1], [2] and [3].

1. General

Each new part (having a unique part number) causes a lot of costs for the enterprise because of main-
taining database records and BOM'’s, administrating drawings and other related documents, separate
handling in purchasing, supply chain, stock keeping, inventory control etc. Change administration and im-
plementation costs are about few hundreds of dollar higher if a new part/part number is created than with-
out part number changing.

Therefore minimizing the number of parts must be a fundamental goal of good engineering practice. The
best way of course is to reuse existing parts whenever possible.

In the change process the rule for minimizing the number of parts is:
Assign to each unique part only one unique part number. A part is unique if it is not interchangeable
with another one. Interchangeable parts always should have the same part number.

These rules mean that the part number may be changed - better saying: a new part number may be as-
signed - only at non-interchangeable changes.

(Note: There are some cases where non-interchangeable changes should not require a new part number,
and there are some cases where interchangeable changes can require a new part number, see clause 3.)

Form, fit and function may be used as interchangeability criteria, if they are well defined. It is very impor-
tant to note, that form and function are related to product specification, and that fit is related to drawing
dimensions and tolerances. [1]

It is also very important to note, that the decision about interchangeability is not the same as decision
about assigning a new part number. These are two different steps in the decision-making process for as-
signing a new part number. [1]

First check interchangeability.
Then check need of a new part number.

These two steps are described in clause 2 and 3.

2. Item interchangeability criteria

The decision tree shown in Fig. 1 reflects the interchangeability definition given in [1].

Remarks to Fig. 1:
1. Product Specification is the specification of the end-item (final product).
2. Functional requirements of Product Specification also include performance, safety, EMC, reliability requirements etc.

3. Interchangeable “with no special measures” means that parts are interchangeable with no special adjustments, modifica-
tions or alterations to the item or related items, and that repair and test procedures remain the same.

4. Interchangeable “in all applications” means that they are interchangeable in all different parent assemblies for all custom-
ers. Have in mind that there may be future assemblies too.

5. Remember: Form & Function statements refer to the Product Spec. ,The criteria is not what the engineer or anyone else
think, but rather what the Product Spec says.“[1] If the criteria isn’t covered in the product specifications, or isn’t added as part
of the change, then it cannot be used as reason for form or function non-interchangeability. Or in other words: If the form &
function criteria is not in the product spec the change is interchangeable. [1]

6. Note: “Cost” is not a factor in the interchangeability definition or discussion, nor in the resulting part number changing issues.
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When two items are
interchangeable?

Question No.

i1

i4 YES in the new and vice versa) with no NO
special measures to the item or
related items, and in all applications?
v v
Interchangeable Non-interchangeable
Figure 1: Interchangeability decision tree
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OLD <= NEW

Are these criteria met both ways (old

(Created on base of [1])

Conclusions:

“Thus, any change required to meet the form or functional requirements found in the product specifica-
tions is a non-interchangeable change. Any change to exceed those requirements (wherein the product
has been meeting the product specification) is an interchangeable change. If the criteria isn’t covered in
the product specifications, or isn’t added as part of the change, then the change is interchangeable.
Therefore some form and function changes can be interchangeable ...

If physical fit interchangeability is not obvious from analysis of the drawing dimensions and tolerances,
added and/or changed dimensions are required. Fit criteria must be on the drawings, not in someone’s
head.” [1]
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3. Rules for assigning a new part number
Question No.
Are both - the superseded and the superseding -
nt YES . . . . NO
items interchangeable according to fig. 1 ?
" NO Have sup.erseded items already YES
physically been made? I
v
3 NO Have superseded items already YES
been ordered? E—
! v
Can superseded items, if any exist, be re-
n4 YES | worked and will they be interchangeable NO
acc. to fig. 1 with the superseding item?
Will all superseded items (incl. FRU/CRU)
n5 YES |be reworked, and can they all be found and|] NO
controlled through the rework process?
v v *
n6 NO Is end-item, source or content traceability YES
required? i
Can traceability be achieved without
n7
YES changing the part number? NO
v v
n8 NO Does customer requires a new part YES

Figure 2:

number at all?

¥ v

v

Do not change part number.
Increase document revision level.

Assign a new part number
to superseding item.

STOP

|

Go to parent item and repeat process

until the existing part number is

retained or the end-item is reidentified.

Part number change decision tree

(Created on base of [1], [2] and [3])
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Remarks to Fig. 2:

1. Superseded item: Item prior change (“old” item)
Superseding item: Item after change (“new” item, changed item)

2. Question n2 and n3: Physical existence: If no parts have been physically made or not been ordered they cannot be inter-
mingled, so also non-interchangeable superseding parts don’t need a new part number.

Assemblies which are handled in the production line only and are not stored temporarily in the stock, commonly do not need
a new part number also when they are non-interchangeable.

3. Question n4 and n5: Rework: If all superseded (old) items can and will be reworked in such a manner that they become inter-
changeable with the new item, then the reworked items and the new item don’t need a new part number, they all keep the
number of the old item. Reason: The old item does no longer exist.

In anyway avoid automatic assigning of different part numbers to reworked old and to the new item. Check interchangeability
and new part number need according to fig. 1 and 2.

4. Question n6 and n7: Traceability: Assign a new part number only then if traceability is really required and if it really cannot be
achieved in other way. Some alternatives: “Mod number” in addition to end item part number, reference between made con-
figuration and end item serial number, tracking by FIFO date (First IN — First Out).

5. Question n8: Customer requirements: If customer requires new part number without of regard for interchangeability or trace-
ability, then assign a new part number.

6. If a new part number is assigned then both decision trees have to be repeated for all next higher assemblies containing
the superseding part.

Additional rules for assigning a new part number
End items:

Don’t change end item part number unless marketing issues require selling two different products,
one with and one without the change.

Reason: Changing end item part numbers may confuse customers and may require re-certification
by UL or other agencies. It may cause trouble in the ordering and selling cycle from and to customer.
Identification and traceability of interchangeable and non-interchangeable changes should be
achieved by serial numbers, Mod numbers etc.

When in doubt ...
... change part number.

The ,,Golden Rule*:
Two parts are interchangeable and don’t need different part numbers, if they can be stored in a

common bin (marked with the part number, not with the drawing revision), and taking a part out of
the bin it shouldn’t matter, what was the revision level of the document the parts were made from.
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