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Customer Complaint Record  CCN149
Ref. SRS65419 SRN24808
8010022 APD16 sensor APD100224, 

Returned to AP Diving by one of their customers, stating that the cable assembly connector seems to come off the sensor connector too easily, without unclipping.

Ref. SRS65419 SRN24809
8010022 APD16 sensor APD103888
Sensor that has had the output cap machined down by AP Diving, provided as an example of a sensor that offers a good fit to the AP Diving cable assembly.

Reported complaint:

AP Diving have received complaints from some of their customers, stating that their sensor cable assemblies can detach from the oxygen sensors without unclipping. This was initially attributed to sensor manufacturing tolerances, causing variances in the distance from the top of the output connector relative to the face of the sensor output cap. In respect to one sensor being returned, it was found that the fit is very subjective, when the cable assembly connector was pressed onto the sensor connector, with correct application the connector ‘clicked’ into place.

In regard to the current sensor specifications, there are manufacturing tolerances, i.e. PCB thickness, PCB seating O-ring, casing parts, PCB connector, soldering… These were taken into consideration using the cable assemblies supplied for the development of the output cap and prototype sensors, resultant output cap and complete sensor production samples were provided to AP Diving and approved.

It has been confirmed to AP Diving that there have not been any changes in the sensor components and in turn AP Diving have confirmed that they are still using the Radiall SMB connector on their cable assemblies:

Radiall R114.186.00 GoldPt SMB right angled plug.

This connector is directly compatible for mating to the connector on the sensor:

Radiall R114.426.000 GoldPt SMB Straight Male PCB Receptacle, solder legs (VST P/N: 8030505).

Centre contact retention, axial force - mating end: 10 N minimum.

Since 2nd May 2014 4,250 sensors have been, AP Diving reported the problem to VST via email on the 26th September 2014.

Together with the returned sensors, sensor cable assemblies were supplied by AP Diving. These have been compared to previously supplied cables assemblies and the results are as follows:
	
	AP Diving cable assemblies supplied for:
	Blue connector cover with
	Cable diameter
	Cable diameter with heat shrink
	Overall connector assembly height
	Exposed connector length

	1
	output cap development

(VST P/N: 8030305)  
	Side pressure relief hole
	2.65 mm
	4.61 mm
	16.45 mm
	2.32 mm

	2
	sensor testing
	Top pressure relief hole
	2.65 mm
	4.11 – 4.29 mm
	16.36 mm
	1.84 mm

	3
	evaluation 29/09/14
	Top pressure relief hole
	2.95 mm
	4.80 mm
	15.99 mm
	1.70 mm


Measurements taken using: ISO tracked instrument CE126.

Mitutoyo Absolute Digimatic digital callipers, 500-172U, CD-8"C
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Original R&D cable assembly compared to latest variant. The difference in exposed connector length can be observed.
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The above are the known cable variants, there may or may not be other variants currently in use in the field. However, even with just the above variations there is the potential for a variation in connector fit. This could be due to manufacturing tolerances, connector cover type/tolerances; as well as cable flexibility due to: cable type, cable size, heat shrink variations, and also location and length of cable identifier (yellow heat shrink).

It is not feasible to take corrective actions by updating cable assemblies in the field; therefore it is more practical to change the specification of the sensor, in order to take into consideration both sensor (manufacturing tolerances) and cable assembly (manufacturing tolerances and variants). This can be achieved by developing new tooling for the sensor output cap, the cost of which will be borne by VST.

There are two ways of achieving this:

a) AP Diving to supply ‘Golden Sample’ examples of the cable assemblies, which VST can utilize to update the specification. It is suggested that a representative sample group of five of the latest cable assembly variant is provided, together with samples of any other variants that AP Diving deem necessary.

 and/or

b) AP Diving to supply the dimensional changes required for the output cap moulding.


Overall height of existing cap is 8.6 mm + 0.1/- 0.2 mm

               Height of existing output cap to junction of sensor body housing 6.6 mm + 0.1/- 0.2 mm
After new output cap tooling has been produced, production samples of sensors will be supplied to AP Diving for evaluation and approval. A new VST part number will be allocated, as there is a significant change in specification, the existing AP Diving sensor model number can be retained. Traceability is maintained by the serial number records.

Steve Nixon

Director – Vandagraph Sensor Technologies Ltd.

2nd October 2014

Supporting documents:

1)
Oxygen Sensor Specification Datasheet – 8010022 (v1.2)


Ambient Pressure Diving Ltd.     APD16 Oxygen Sensor.

2) Radiall R114.426.000 Technical Datasheet (issue: 0641 B)


SMB straight male PCB receptacle, solder legs.

3) 
Radiall R114.186.000 Technical Datasheet (issue: 0210 M)


SMB right angled plug, crimp type, cable 2.6/50+75 S.
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