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Dukane Announces ISTeP ς
an Advanced Test Part!

ÅDukane Corporation has taken a significant step to improve 
ǘƘŜ ǳƭǘǊŀǎƻƴƛŎ ƛƴŘǳǎǘǊȅΩǎ ǎǘŀƴŘŀǊŘ ǘŜǎǘ ǇŀǊǘΦ We are calling it 
the ISTeP ςIndustrial Standard Test Part.

Å It is two-piece cylindrical part used to test a variety of welded 
ǇŀǊǘǎΩ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ ²ƛǘƘ ISTeP ultrasonic weld quality can 
be determined with enhanced confidence.

ÅOutside the I-BeamςBy rethinking the design of the existing 
industry standard part (I-Beam)currently used for testing, it 
became clear there was room for improvement. Consider 
L{¢ŜtΩǎ ŎȅƭƛƴŘǊƛŎŀƭ ǎƘŀǇŜΦ



ISTeP 
Å5ǳƪŀƴŜΩǎ ƛƴǾŜǎǘƳŜƴǘ in the development of a better industry 

standard test part included a fresh part design and also 
production of a quality injection mold. The ISTeP team created 
the mold so that gates and knits insured a uniform mold fill, 
especially in the joint area. There are three joint design 
options ς60° or 90° energy directors, and a standard shear 
joint. In addition, the mold has inserts for the joint area. These 
allow for additional options manufacturers and designers may 
bring in the future that are unique to their weld joint 
specifications. 

ÅPressure/Burst/Leak Testing-!ƴ ƛƴǘŜƎǊŀƭ ǇƻǊǘ ƛƴ L{¢ŜtΩǎ 
lower portion makes it easy to insert an air tube for a variety 
of checks that can be made.



ÅPull Testingƛǎ ǎƛƳǇƭƛŦƛŜŘ ōȅ ǘƘŜ ǳǎŜ ƻŦ L{¢ŜǇΩǎ ǳƴƛǉǳŜ ǘŀōǎΣ 
three on the top piece, and three on the lower portion. The 
ǘŀōǎ ƘŜƭǇ ǊŜŘǳŎŜ ǘƛƳŜ ǎǇŜƴǘ ŀǎǎŜƳōƭƛƴƎ ǘƘŜ ǘŜǎǘ ǇŀǊǘ ƛƴǘƻ ƛǘΩǎ 
pull test fixture.  

ïBond strength of different plastic resins can be compared -
polycarbonate vs. ABS as an example.

ïWhen parts come apart under testing, they will do so 
avoiding the so-ŎŀƭƭŜŘ άȊƛǇǇŜǊ ŜŦŦŜŎǘέ ǘƘŀǘ ǿŀǎ ǇǊŜǾƛƻǳǎƭȅ 
common.

ISTeP 



Testing Weld Processes and FeaturesςWelding methods each 
have their distinct advantages. To find which combination of 
process and features work best, ISTeP could be used with 
pneumatic and servo welders, using features such as 
amplitude profiling or Melt-Match®technology, for instance. 
5ǳƪŀƴŜΩǎ ŜƴƘŀƴŎŜŘ iQ Seriesgenerators and software are 
available to provide even more versatility and possibility to 
make the testing process complete and comprehensive. 

Mold AvailabilityςL{¢ŜtΩǎ ƛƴƧŜŎǘƛƻƴ ƳƻƭŘ ƛǎ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ 
Dukane for firms interested in obtaining test parts molded in 
their resin of choice. Dukane Corporation offers expertise and 
know-how for your application.

ISTeP 



Å The same 20 kHz iQ Servo Driven Press system is used

Å O-Ring Booster and Resonant mount Boosters were tested

Å Horns for I-Beam and ISTeP have similar gain ςamplitude for 
both parts was very close

Å Same weld set-up parameters were used to weld both part 
in sets 1, 2 and 3. Deeper collapsed distance was used for 
L{¢Ŝt ƛƴ ǎŜǘ І п ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǇŀǊǘΩǎ ǘŀƭƭŜǊ 9ƴŜǊƎȅ 5ƛǊŜŎǘƻǊ

Å Parts were measured before and after the weld and the 
difference was calculated (actual collapsed distance). This 
value was then compared against the welder readings

Å The same pull test fixture was used with part holders that 
were made to match ISTeP and I-Beam respectively

Å ISTeP ςLexan12R; I-Beam ςLexan141 ςsimilar properties

DOE ςDesign of Experiment 



Photo from a microscope
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Ultrasonic Welding Joints

Energy Director

Dimension General Guidelines

W Wall Thickness Minimum 0.090"

B
Energy Director Base 
Width

W/4 to W/5

A Energy Director Height B/2 or 0.866B

E Energy Director Angle 60° or 90°

A

B

W



Unwelded

End of E/D

Typical Energy Director Unwelded



Welded

End of E/D

Typical Energy Director Welded



DOE ςISTeP Pull Test Fixture 



DOE ςI-Beam Pull Test Fixture 


