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1. SCOPE:

This SAE Aerospace Information Report (AIR) provides recommendations for the best practices to be
followed in the molding of rigid thermoplastic and thermosetting molding compounds. The molding
processes covered in this document are injection, transfer and compression molding.
Recommendations are made on the design details of the part such as draft angles and processing
considerations such as gate location in order to yield an easily producible, high quality, functional part.

2. APPLICABLE DOCUMENTS:
The following publications form a part of this document to the extent specified herein. The latest issue
of SAE publications shall apply. The applicable issue of other publications shall be the issue in effect
on the date of the purchase order. In the event of conflict between the text of this document and
references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.
2.1 ASTM Publications:
Available from ASTM, 100 Barr Harbor, West Conshohocken, PA 19428-2959.

ASTM D 1693 Environmental Stress-Cracking of Ethylene Plastics
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2.2 Other Publications:

“Plastics Engineering Handbook,” Society of Plastics Industry, Inc., latest edition, VanNostrand
Reinhold Publishing Company, New York

“Plastics Mold Engineering,” J. H. DuBois and W. |. Prebble, sponsored by the Society of Plastics
Engineers, Inc., Reinhold Publishing Corp., New York

“Plastic Product Design,” R. D. Beck, VanNostrand Reinhold Company, New York

“Engineering Design for Plastics,” E. Baer, Society of Plastics Engineers, Inc., Polymer Science and
Engineering Series, Reinhold Publishing Corporation, New York, 1964

3. DEFINITIONS:
3.1 PROCESS COVERED:

Parts described in this document are those produced by molding in a closed, matched-metal-die
mold by injection, transfer, or compression molding.

3.2 MATERIAL COVERED:

The material from which the parts are molded is classified as a rigid thermoplastic or thermoset with
or without fillers, modifiers, or reinforcement.

4. GENERAL:

Molded plastic part failure is often blamed on the material when failure may actually be due to poor
design of the part, poor mold design, or poor shop practices used to mold the part. For instance, the
shop practices that are used are typically those that are most expedient or lowest in cost, although
quality parts for high-performance applications may really require better or specialized techniques
which are more expensive. The following recommendations cover some of the more common design
and shop practice problems encountered and possible solutions; these are problems which are very
often overlooked. Material manufacturers and/or their literature should be consulted for additional
information on specific materials.

5. RECOMMENDATIONS:

5.1 Configurational:

5.1.1 Tolerances: Extreme accuracy of dimensions in molded articles is expensive to achieve. The
closer the tolerances demanded, the greater the cost of the molds will be because of the precision
required, and also the higher the operational costs of molding will be because of the greater care

required to maintain uniformity of conditions. In some cases, a further expense arises from the
need of using cooling fixtures after the molding.
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5.1.1.1 Dimensional tolerances in a molded article are the allowable variations from a nominal or mean
dimension.

5.1.1.2 This information is given in the form of charts to be used as a basis for establishing standards for
individual molded articles, by agreement between the design engineer and the molder.

5.1.1.3 These charts are published in the “Plastics Engineering Handbook” (see 2.2).

5.1.1.4 The use of the charts is illustrated by an example of articles molded from ABS (acrylonitrile-
butdiene-styrene). Figure 1 presents standards of tolerances for articles of the typical shape
shown, molded from this material.

5.1.1.5 Note that the typical article shown in cross-section in the charts may be of round, rectangular, or
other shape. Thus, dimensions A and B may be diameters or may be lengths and widths.

5.1.1.6 “Fine tolerance” represents the narrowest possible limits of variation obtainable under close
supervision and control of production.

5.1.1.7 “Standard tolerance” is that which can be held under average conditions of manufacture.
5.1.1.8 “Coarse tolerance” is acceptable when accurate dimensions are not important.

5.1.1.9 Unless otherwise stated, the dimensions of the part normally are measured at least 24 hours
after molding and after conditioning to a stable condition equivalent to 23 °C £ 1 (73 °F + 2) and
50% = 1 relative humidity.

5.1.2 Dimensions:

5.1.2.1 Measurement: Tight tolerances often lead to measurement problems if agreements are not
reached beforehand as to atmospheric conditions during measurement. Dimensions can be
correct immediately after molding in the molder’s plant and be wrong in the customer’s plant.
The atmospheric temperature and humidity and the moisture content of the part may have to be
stipulated to get agreements on measurements. Polyamide parts, for instance, may have to be
conditioned by boiling several hours in water to simulate use conditions and larger dimensions at
greater moisture content. Material manufacturers can supply information on proper conditioning
of molded parts.

5.1.2.2 Dimensional Stability: Dimensions can change with environmental conditions such as
temperature extremes, humidity, stress, and long term aging. Often post-mold baking is required
to minimize the effects on the parts of these conditions. Baking will complete the cross-linking
reaction of thermosets and will stress relieve parts molded in all materials to achieve more stable
dimensions.
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STANDARDS AND PRACTICES OF

Engineering and
Teohnical Standards

PLASTICS CUSTOM MOLDERS

ABS

NOTE: The Commercial values shown below represent common production tolerances at the most economical level.
The Fine values represent closer tolerances that can be held but at a greater cost.

Drawing Dimensions Plus or Minus in Thousands of an Inch
Code (Inches) 123 45 6 7 89 1011121314 151617 181920 21 22 23 24 25 26 27 28
= 0,000 — f J O
A = Diamcter o — . o4
(seo Note #1) .
| 2.000
& 2,
B = Depth 3.000 AL -
(see Note #3) 4.000 2
. 5.000
C = Height
(sec Note #3) 6000
6.000 to 12.000 | Comm. = | Fine +
for ench additional} -
Inch add (inches) 003 002
D:==Bottom Wall
004 .002
(sce Note #3) 00
E = Side Wall
. 003 .002
(see Note #4) 00
0.000 to 0.125 002 .001
F = Hole Size |70,125100.250 | 002 001
(see Note #1) | 0250 t0 0.500 .003 002
0.500 & Over .004 002
G — Hole Size | 0.000100.250 | 003 .002 REFERENCE NOTES
Depth 0.250 to 0.500 004 002 1 - These tolerances do not include allowance for aging
(sce Note#5) - 500 505 003 characteristics of material. ’
I C.| 0500t 1 : 2 — Tolerances based on ¥4 wall section.
Dml"t)c/:l;(i:]v;nncc 20 10 3 — Parting line must be taken into consideration.
(sce Note #5) 4 — Part design should maintain a wall thickness as nearly
Flatnoss 0.000 to 3.000 015 o010 gc‘mstar?t as ?ossiblf:t;l Compl?tc uniformity in this
(see Note #4) | 3:000 o 6.000 5% 050 imension is impossible to achieve.
- I N 1 2 5 — Care must be taken that the ratio of the depth of a
Thread Size nterna cored hole to its diameter does not reach a point that
(class) External 1 2 will result in excessive pin damage.
Concentricity (T.LR) 009 005 6 — These values should be increased whenever com-
(see Note #4) : patible with desired design and good molding
Fillets, Ribs, technique.
Corners 025 .015 7 — Customer-Molder understanding necessary prior to
(see Note #6) tooling.
Surface Finish (ses Note #7)
Color Stability (see Note #7)
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