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ÁInsight into the construction process of a medical connector for 

close-proximity to patient application by means of mechanical, 

electrical and injection mould technique simulation 

Årequirements

Åmechanical and injection mould simulations

Åelectrical simulations

ÁExamples of further product developments

Agenda

Simulation application at FCT
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Simulated components at the connector development stage

Snap-in hook 

simulated components

coaxial contacts  

signal contacts

flat ribbon cable

coaxial 

cables 

signal light

body
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Product requirements for the medical connector

ÁMechanically stable snap-in hook during latching 

and unlocking 

ÁForce of the snap-in hook on the microswitch > 10N

ÁHigh mechanical resistance and stability

ÁResistance to signal interference

ÁGood coaxial contact VSWR-results 

ÁLow insertion forces

Requirements for the connector
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ÁInsight into the construction process of a medical connector for 

close-proximity to patient application by means of mechanical, 

electrical and injection mould technique simulation.

Årequirements

Åmechanical and injection mould simulations

Åelectrical simulations

ÁExamples of further product developments

Agenda

Simulation applications at FCT
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Simulation of Snap-in Hook load during unlocking

ÁThe snap-in hook should be designed to be elastic .

ÁUnlock by pulling back the snap-in latch Ąleads to spring tension

ÁSpring tension loads the snap-in hook.

ÁAim: No critical mechanical load is required for the snap-in hook

unlocked status

Simulation ïsnap arms

spring 

tension
snap-in 

latch

engaged status
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Simulation of mechanical tension in the Snap-in Hook 

through elasticity

concept 1

concept 2

Concept improvement by ANSYS

Concepts 1 and 2 with plastic-spring shackle: 

Ą tension in a critical range

Ą concept alteration to the flat spring

spring shackle axis
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Final concept with steel spring: 

Ą tension in non-critical range

final concept 

Concept improvement by ANSYS

Conclusion:

from concept 1 Ą final concept
peak tension reduced by 78 % from about 88 MPa to 19 MPa. 

steel spring

(symbolic demonstration)

axis
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Requirements for the Snap-in Hook:
connection of microswitch after latching .

Ó 10N connection force.

10 N

Simulation ïsnap arm

connection force 10 N

microswitch

load on the Snap-in Hook 
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Simulation result: 

Ą behavior when using the microswitch:

Concept inspection by ANSYS

microswitch
max. tension 20,1 MPa safety factor (SF)

Min. SF = 4,2 (> 1)
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priming reliability forecast of pockmarks

Simulation of injection Molding process by means of 

moldflow 

Concept inspection by moldflow

Question: Snap-in Hook ïIs the final concept feasible? 

Simulation result ÁInjection Molding is technically feasible

ÁGood ductility and priming reliability

ÁFew pockmarks owing to corrugated design

Injection Point
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Simulation circuit

concept

3D-CAD model
mechanical 

simulation

Injection 

molding 

simulation 

OK

concept 

alteration

not OK

not OK

final concept

3D-CAD model

OK

The simulation process represents an enclosed circuit.
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Requirement ergonomical connecting 

behavior

Ą Aim: Low contact mating force 

Question: Mating force dependency ?
Ą of the socket geometry

Ą of the friction coefficient

Simulation - contact-connector forces
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Determination of the inserting force with ANSYS

friction coefficient 0,3

Pin/socket-clearance spacing

P1-S1 min. 0,79 mm

P1-S1 max. 0,81 mm

Observation of force gradient with tulip shape-geometry
Ą during insertion

Ą with different clearance spacing

Simulation result:
ĄReduction of the mating force by  

0,2 N when the clearance space is 

increased by 20 µm.
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ÁInsight into the construction process of a medical connector for 

close-proximity to patient application by means of mechanical, 

electrical and injection mould technique simulation 

Årequirements

Åmechanical and injection mould simulation

Åelectrical simulations

ÁExamples of further product developments

Agenda

Simulation application at FCT
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Crosstalk behavior of the flat ribbon cable with and without shielding:

1
2 34 5

Simulation ïflat ribbon cable

Questions: 

ÅCrosstalk behavior of cable 3 and cables 1 and 5 ?

ÅInfluence of the cables 2 and 4 without/with Grounding ?

Åbehavior in low and high frequency range ?

simulation of a twisted flat 

ribbon cable is also 

feasible. 


