Checklist for polymer failure analysis

This could be of benefit when obtaining background data on the product from the customer. The questions listed are a guide to the most common areas that need to be focused on. When asking “ closed questions” (i.e. those leading to a  “yes” or “no” answer), there should be a follow-up question seeking more specific data which are relevant. Before setting out to the problem site, the problem solver should spend a few moments listing all key areas and any special considerations relevant to the particular problems. This would save a lot of unnecessary return calls to the customer to obtain more information. Moreover, the earlier you arrive at the site of the problem and the more comprehensive the initial investigation, then the better will be the problem-solving process. Where appropriate, take photographs (of the failure itself, as well as the failure site), and obtain samples of the raw materials used, including a representative selection of the failed product, as well as samples of closely related “good” product.

General background

· when did the problem start?

· where is the problem detected?

· has the product been satisfactorily produced previously (same material, design and process)?

· what is the failure rate with time?

· is there any relevance of the failure site on the product (e.g. corresponds to weldlines)?

· what is the relevance of failure occurrence timing (e.g. is it during a grade changes)?

Materials

· who is the polymer supplier and what is the polymer grade and batch designation?

· was any regrind used? (how much?)

· was any masterbatch used? (what is the carrier resin?)

· what are the additives present in the formulation? (are there any additive interactions?)

· have one or more polymers been blended together to produce the product?

Design

· are there any sharp corners or fillet radii?

· is the mould-venting adequate?

· are there obstructions (e.g. poorly positioned inserts) to the flow parts?

· is the gating design satisfactory? (e.g. number, size and location)

· are there excessive thickness transitions?

· are the reinforcements and structural ribs sufficient?

Processing

· what were the processing conditions used?

· is there more than one processing line experiencing this problem?

· are all mould cavities producing failures?

· have there been upsets with ancillary equipment (pre-dries, additive metering units, etc.)?

· was a mould-release agent used?

· was the cure cycle optimum?

Secondary operations (finishing)

· what is the procedure used for assembly and installation?

· has the part failed at an adhesive joint, weld or insert?

· has the product undergone surface treatment ? (e.g. solvent wipe, corona or plasma)

· what are the details of the other secondary operations the product has undergone?

Environment (during storage, transport and usage)

· could the product have been exposed to excessive heat, UV or moisture?

· has the product been exposed to chemicals that are not compatible?

· could the product have been contaminated or stressed during handling, storage and usage?

· has aged stock or material past its shelf life been used?

Sevice

· did the product fail while in use? (what were the circumstances?)

· was it overloaded?

· did it fail due to misuse?

