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Injection-Molded Motor End Covers:
Design Requirements, Sealing
Interfaces, and Dimensional Validation

An engineering guide to the interfaces that determine motor fit, rotating alignment,
environmental sealing, and repeatable inspection.

Scope and design premise

A motor end cover closes the housing and may locate a bearing, guide a shaft seal, register to the stator housing,
carry mounting loads, or protect internal components. The exact combination depends on the motor architecture. An
injection-molded cover must therefore be specified as an assembly interface, rather than judged only as a molded
part with acceptable appearance.

Techlnherit lists a motor end cover among its new-energy application cases. This guide addresses the engineering
decisions that are transferable to that product category. It does not assign a particular motor size, bearing
arrangement, material grade, ingress rating, or acceptance limit to any customer design.

First determine what the cover actually locates

Cover role Engineering consequence

Closure only Control housing contact, gasket compression, fastener seating, and external clearance; do not
imply bearing support.

Bearing carrier Define bearing seat geometry and retention, axial support, thermal fit, and stiffness under rotor
and assembly loads.

Shaft-seal carrier Control the seal bore or gland relative to the actual shaft axis, including assembled runout and
axial position.

Mounting or reaction Trace machine mounting and fastener loads into the housing without deforming the bearing or
member seal interface.

The drawing and motor-level specification must identify which roles apply. A cover that merely shields a bearing is not equivalent to a
cover that establishes bearing position. The latter demands a much tighter functional relationship among the housing register,
bearing seat, joint face, and shaft axis.

The most consequential early question is where the rotor axis is established. When both bearings are carried by the
housing, the end cover may need only clearance and sealing. When the cover carries one bearing, its location
becomes part of the rotor support system. When a seal is carried but the bearing is elsewhere, the cover must still
track the shaft axis closely enough to preserve the seal contact condition. Those are three different tolerance
problems, despite similar external cover shapes.
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1 Interface architecture and load path

Map the assembly from the stationary housing to the rotating shaft. A typical functional chain is housing register —
cover locating feature — bearing outer ring or seal carrier — bearing inner ring or seal lip — shaft. Each transition
adds clearance, form error, thermal movement, and potential distortion. The cover geometry should be reviewed in
that chain, including its clamped condition.

Housing register and joint face

Use a deliberate radial locator, such as a pilot or controlled locating features, when the cover must center to the
motor housing. Bolt clearance holes generally provide clamp, not reliable radial location. Define the axial seating
face independently: it establishes cover depth, gasket compression, and any bearing axial relationship. Specify
whether the pilot or the seating face is the primary assembly locator, and prevent conflicting locators from forcing
the molded cover into distortion.

Bearing and shaft interfaces, where present

If the cover supports a bearing, the design must resolve radial fit, outer-ring support, axial retention, bearing
insertion force, operating temperature, and the possibility of polymer creep. A metal insert or secondary-machined
bearing carrier may be appropriate when a molded bore cannot maintain the required fit over life. The selection is a
motor-design decision supported by analysis and trials, not a default feature of every plastic end cover.

A shaft passage must clear shaft motion and assembly variation. If a radial shaft seal is mounted in the cover,
specify its seating geometry and lip position against the shaft track. A seal cannot compensate for a cover that shifts
the seal bore away from the bearing-supported shaft axis. If no shaft passes through the cover, omit the shaft-seal
requirements and validate the remaining static interfaces.

Fastening and torque path

Define clamp load from the joint and gasket requirement, then check boss compression, flange bending, insert
pull-out if used, and creep at operating temperature. Fasteners should transfer load through supported land areas
into the housing. Avoid using a screw to pull a warped cover flat: it may close the visible gap while tilting a bearing
seat or creating uneven gasket pressure. Separate assembly torque control from functional clamp verification.

For motors with external mounting loads on the cover, evaluate bracket or machine loads and vibration through the cover-to-housing
joint. Loads that cross a thin flange can change alignment even when every free-state molded dimension passes inspection.

Evaluate the axial stack as carefully as the radial stack. Housing length, bearing width, cover depth, gasket
thickness, and any spring or wave washer can determine whether a bearing is preloaded, floating, or unintentionally
trapped. Document which component carries axial thrust and which is allowed to move with thermal growth. A
plastic cover should not become an unplanned hard stop because a gasket compresses or a boss creeps.
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2 Datum strategy, alignment, and tolerances

A useful drawing reflects the way the cover is seated and located in the motor. For a piloted cover, a practical
scheme is primary datum A on the housing-contact face, secondary datum B on the locating pilot axis, and tertiary
datum C on a clocking feature. If the housing uses a different location scheme, the datum structure must follow that
assembly. Inspection must reproduce the specified datum contacts without masking part deformation.

Control relationships, not isolated sizes

Functional relationship Drawing / validation focus

Bearing seat to housing register Coaxiality or position of the bearing-seat axis relative to the locating axis; include
bore roundness and cylindrical support.

Seal feature to shaft axis Position and form of the seal bore or gland relative to the assembled shaft axis, plus
axial seal location.

Joint face to locating axis Face flatness, perpendicularity where functional, and local sealing-land condition.

Fastener pattern to pilot and face Hole position and clearance sufficient for assembly without using fasteners as
unintended locators.

A nominally accurate bearing-seat diameter alone does not establish concentricity. Molded ovality, local sink, and
distortion after clamp can move the effective seat axis. Likewise, a pilot and seal bore that are coaxial in free state
may shift under screw preload or temperature. When the shaft is supported by more than one bearing, assess the
complete bearing-axis stack and avoid overconstraining the rotor.

Specify states and sources of limits

State whether dimensions apply to the molded part after conditioning, after any machining or insert installation, or in
the torqued motor assembly. Identify inspection temperature and, for moisture-sensitive resins, conditioning state
when they materially affect fit. Tolerance values and geometric controls must come from the approved drawing and
motor system specification, with process capability and functional testing used to confirm them. No universal
molded-plastic tolerance is suitable for every bearing or seal interface.

A functional gauge can check assembly fit, but it should not replace measurements that isolate which feature causes a failure.
Record both component geometry and assembled shaft-to-cover relationships when the cover carries a bearing or seal.

For molded circular features, use enough measured points and cross sections to expose lobing, taper, and local
gate-related distortion. A single two-point diameter can pass while the effective bearing contact is poor. For a piloted
joint, compare the cover pilot to the mating housing feature under the same datum definition, then assess clearance
at worst-case size and form. If a bearing seat is finish-machined, use the post-machining datum state for final
acceptance.
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3 Sealing and ingress interfaces

Ingress performance belongs to the complete motor assembly. A cover may have a static perimeter joint, fastener
penetrations, connector or cable openings, and a dynamic shaft opening. Each is a possible leak path. The motor
system specification must define the environmental exposure, target ingress performance if any, operating
temperature and pressure conditions, and the test method. Do not assign an IP rating to a cover by material choice
or appearance.

Static housing-to-cover seal

Locate the gasket or O-ring groove relative to the joint face and pilot. Specify a continuous sealing land, joint gap
control, surface condition, and compression range from the chosen seal design. Include flange stiffness and
fastener spacing in the compression analysis: nominal groove dimensions alone do not guarantee uniform contact.
A molded parting line, gate vestige, ejector witness, or flash crossing the sealing land is a functional defect, even if
cosmetically minor elsewhere.

Shaft opening and local penetrations

If the cover carries a radial shaft seal, align the seal housing to the bearing-supported shaft axis and verify shaft
runout, lip contact track, installation depth, and compatibility with temperature, lubricant, and rotational speed. If the
architecture uses a labyrinth, slinger, vent, or drain instead, document its actual water and debris path. Fastener
holes, inserts, and cable exits require their own sealing detail where they breach the enclosure boundary.

Assembly-state verification

A seal check should use representative production covers, mating housings, gaskets, and fastening sequence.
Inspect contact evidence or compression distribution before relying on an ingress test. Repeat the assessment after
the environmental and mechanical exposures required by the motor specification, because flange relaxation and
thermal mismatch can change the joint. A passing test on one build does not validate another gasket material,
torque procedure, or cover revision.

If a bearing cavity is lubricated, evaluate whether the sealing scheme keeps external moisture out while retaining lubricant. Those are
separate functions, and the venting strategy can alter both.

Potential leak paths should be challenged individually before a whole-motor ingress test is interpreted. A dry
perimeter gasket can coexist with leakage through a fastener insert, cable exit, or shaft passage. Conversely,

moisture found near the bearing may arrive through condensation or an internal pressure cycle rather than the
perimeter joint. Inspection evidence should identify the path so that a design change addresses the actual interface.
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4 Molding design in support of function

Injection molding choices should protect the datum and sealing geometry. Material selection starts with service
temperature, chemical contact, insulation needs where applicable, sustained clamp stress, thermal expansion, and
dimensional stability. Techlnherit describes a reinforced PPS formulation in its motor end-cover case; that case is
evidence of product relevance, not a material mandate or a substitute for grade-specific qualification.

Geometry and process risks at the critical interfaces

Risk source End-cover design response

Nonuniform wall and heavy Keep transitions gradual and support bosses with controlled ribs so shrink and sink do not
bosses pull the face, pilot, or bearing seat.
Fiber orientation and weld lines Review gate and flow paths around the annular seat and fastener bosses; verify strength

and warp in the actual molded orientation.

Ejection and parting line Place witness marks, flash risk, and ejection forces away from sealing lands, bearing
seats, and datum contacts.

Thermal and moisture movement Evaluate fits and gasket compression at relevant conditioned and operating states, not
only immediately after molding.

Gate location, cooling balance, and packing influence roundness and flatness. A flow or warp study can prioritize
trial changes, but physical measurements on production-intent tooling are needed before a critical seat or sealing
face is accepted. Where molding cannot hold the required form or fit robustly, consider a qualified insert, a
finish-machined feature, or a revised interface architecture. Any secondary operation must keep the functional
datum chain intact.

Prototype-to-production decision

Use molded samples from the intended resin grade and tool concept to measure the critical relationships. Recheck
after design or tooling changes, especially changes to gate, cooling, insert retention, or boss geometry. Acceptance
should combine dimensional capability with assembly fit and motor-level function; a resin datasheet or molded
sample alone cannot establish end-cover performance.

Glass reinforcement can reduce bulk movement yet introduce directional shrink and local anisotropy around the
annular wall. Review the circumferential stiffness of the bearing region and the symmetry of ribs and bosses. If a
metal bearing sleeve is overmolded, validate retention after thermal cycling and bearing installation, and confirm
that molding stress has not distorted the sleeve. Do not assume an insert automatically solves a poorly supported
load path.
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5 Inspection, validation, and failure diagnosis

The inspection plan should follow the functional chain. Measure parts in the agreed conditioning state, then verify
the relationships again in a representative assembled motor when clamp or temperature can move them. The
approved drawing and system specification supply the acceptance limits, sample plan, and environmental

sequence.

Stage Evidence to collect

Molded component Joint-face flatness; pilot and bearing-seat size/form; feature position to datums; seal-land
continuity; boss and flange condition.

Assembly build Pilot seating, bolt clearance, gasket placement and compression evidence, bearing
insertion/retention, seal depth, and tightening sequence.

Functional assembly Shaft-to-seal alignment or runout where applicable; rotor freedom and noise; leakage or ingress
performance under specified conditions.

After exposure Repeat key dimensional and functional checks after specified thermal, vibration, moisture, or

chemical exposure.

Failure modes and likely investigations

Rotor drag or abnormal noise: check bearing-seat axis and form, cover tilt under clamp, bearing retention, and the
housing-to-cover locator. Seal wear or leakage: compare the assembled shaft axis with the seal feature, inspect lip
track and seal installation, then examine gasket continuity and joint distortion. Cracked bosses or loose fasteners:
examine torque, clamp load, insert design, boss support, creep, and local weld-line placement. Inconsistent fit
across cavities or lots: separate cavity-specific geometry, resin conditioning, packing/cooling drift, and
measurement setup.

Close the loop by linking each observed failure to a measured interface and an assembly condition. A cosmetic
correction that does not restore the datum, load, or sealing relationship should not be treated as a functional fix.

For production measurement, define the fixture contacts, probe access, and whether the part is free or constrained.
Correlate a CMM or optical result with a functional gauge and, where relevant, the assembled shaft relationship.
Confirm the measurement system can distinguish meaningful process movement from setup variation. Trend the
few characteristics that govern fit and sealing by cavity and lot; do not dilute the analysis with dimensions that
cannot explain a motor-level failure.

Engineering release condition

Release the cover when the controlled drawing, validated production process, inspection method, and motor-level
tests agree on the same assembly state and revision. The values and test acceptance criteria must be set by the
motor design authority and confirmed on the intended parts and assembly.
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