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Heat Staking of Ryton® R-4 and Ryton® R-7

Introduction

One of the many assembly methods available
through the use of Ryton® PPS is heat staking. With
this technique, two components are designed so that
a molded post on one part fits through a hole in the
mating piece. The head of the post is then deformed
to secure the parts together. The strength of the
assembly depends on control of that deformation
process. This report summarizes a study of staking
head temperature and downward pressure on
strength and processability of both crystalline and
amorphous parts.

Procedure

To control staking head temperature, a tool was
constructed with cal-rod heater and thermocouple
near the tip. To measure and control downward
pressure, the tool was mounted on a Branson Model
4120 ultrasonic welding machine used only for its
reciprocating stroke air cylinder.

For this test, parts were molded with a post 0.125
inches (3.2 mm) in diameter and 0.25 inches (6.4
mm) high. Mating plates of both Ryton® PPS and
aluminum 0.062 inches (1.6 mm) thick were drilled to
produce a 0.125 inch (3.2 mm) hole and fitted over
the post. The head of the post was deformed and the
assembly mounted in an Instron to measure plate
"pull-off” force.

Results

The tables on the following page summarize the “pull-
apart” strengths of amorphous and crystalline Ryton®
R-4 and Ryton® R-7 using both Ryton® PPS and
aluminum plates. Heat staking parameters are
optimized for strength and processability.

Conclusion

Since fastening cycle times are less than two
seconds, the rate of head deformation must be
controlled by adjusting the interdependent variables
of tip temperature and downward pressure. Too
much pressure and/or too low a temperature will
crack the post before melt-deformation can occur.

Cold-molded amorphous parts are stronger and
easier to stake than hot-molded parts. The hot-
molded crystalline parts require more heat to stake
so tip temperature must be increased from 590°F to
620°F (310°C to 327°C) and the downward force
reduced from 150 Ibs to 40 Ibs (667 N to 178 N). On
the other hand, high crystallinity is crucial to overall
performance in high temperature service. Of course,
the staked head will be amorphous after melting,
regardless of its initial state of crystallinity. For
applications requiring full crystallinity, therefore, the
complete assembly should be annealed at 400°F
(204°C) for two hours to induce a crystalline structure
in the staked region.



300°F (149°C) mold

620°F (327°C)
40 Ibs (178 N)

Pull-Apart Force

33.7 Ibs (150 N)
37.4 Ibs (166 N)
44.7 Ibs (199 N)
46.2 Ibs (206 N)

Crystalline Parts

Tip Temperature:
Downward Force:

Ryton® R-4 to Ryton® PPS
Ryton® R-4 to Aluminum
Ryton® R-7 to Ryton® PPS
Ryton® R-7 to Aluminum

Amorphous Parts

Tip Temperature:
Downward Force:

Ryton® R-4 to Ryton® PPS
Ryton® R-4 to Aluminum
Ryton® R-7 to Ryton® PPS
Ryton® R-7 to Aluminum

150°F (66°C) mold

590°F (310°C)
150 Ibs (667 N)

Pull-Apart Force

55.6 Ibs (247 N)
81.8 Ibs (364 N)
44.7 Ibs (199 N)
46.2 Ibs (206 N)

Before using this product, the user is advised and cautioned to make its own determination and assessment of
the safety and suitability of the product for the specific use in question and is further advised against relying on
the information contained herein as it may relate to any specific use or application. It is the ultimate
responsibility of the user to ensure that the product is suited and the information is applicable to the user's
specific application. Chevron Phillips Chemical Company LP does not make, and expressly disclaims, all
warranties, including warranties of merchantability or fitness for a particular purpose, regardless of whether
oral or written, express or implied, or allegedly arising from any usage of any trade or from any course of
dealing in connection with the use of the information contained herein or the product itself. The user expressly
assumes all risk and liability, whether based in contract, tort or otherwise, in connection with the use of the
information contained herein or the product itself. Further, information contained herein is given without
reference to any intellectual property issues, as well as federal, state or local laws which may be encountered
in the use thereof. Such questions should be investigated by the user.

For more information and technical
assistance contact::

CHEVRON PHILLIPS

CHEMICAL COMPANY LP
Ryton® Business Unit

P. 0. BOX 4910

The Woodlands, TX 77387-4910
Phone Toll Free: 1-877-798-6666
Website: www.RytonPPS.com
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