.

Accepted Manuscript — POWDER

Powder distribution on powder injection moulding of ceramic green compacts
using thermogravimetric analysis and differential scanning calorimetry

Ledlie Poh, Christian Della, Shengjie Ying, Cindy Goh, Yun Li

PIl: S0032-5910(17)31037-9

DOI: doi:10.1016/).powtec.2017.12.078
Reference: PTEC 13067

To appear in: Powder Technology

Received date: 19 March 2017
Revised date: 17 December 2017
Accepted date: 28 December 2017

Please cite this article as: Leslie Poh, Christian Della, Shengjie Ying, Cindy Goh, Yun
Li, Powder distribution on powder injection moulding of ceramic green compacts us-
ing thermogravimetric analysis and differential scanning calorimetry, Powder Technology
(2018), doi:10.1016/j.powtec.2017.12.078

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.powtec.2017.12.078
https://doi.org/10.1016/j.powtec.2017.12.078

Title: Powder distribution on powder injection moulding of ceramic green
compacts using thermogravimetric analysis and differential scanning
calorimetry

Leslie Poh,®? Christian Della,® Shengjie Ying, Cindy Goh® and Yun Li""

aDou Yee Technologies Pte Ltd, 113 Defu Lane 10, Singapore 539227

bSchool of Engineering, University of Glasgow, Oakfield Avenue, Glasgow G12 8LT, U.K.

Abstract

Powder-binder separation during injection moulding causes defects such as cracking, warpage or anisotropic shrinkage
during firing. In this paper, thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC) that were
previously used to analyse powder distribution within the green body for metal injection moulding are used for ceramics.
TGA and DSC are used to characterise the mass loss and heat of fusion of the binder system, silicon nitride feedstock
and test-bars. TGA can measure the volume fraction of powder in green parts directly with 1.76 vol% difference from
nominal volume fraction and variations up to 0.177 vol%. The DSC empirical model predicted volume fraction of
powder in green parts with 1.76 vol% difference from nominal volume fraction and variations up to 1.710 vol%. Using
rule of mixture, it over predicted volume fraction of powder in green parts by 6.78 vol% from nominal volume fraction

and with variations up to 2.510 vol%.

1. Introduction

Powder injection moulding (PIM) is a combination of plastic injection moulding and powder metallurgy processes such
as compounding, moulding, debinding and sintering. Defects have been known to arise during any stage of the PIM
process including poor dispersion of powder and binder during compounding, surface and structural defects from
injection moulding, deformation and cracking during debinding and anisotropic shrinkage, cracking and warpage during
sintering [1-9]. These defects that emerges during moulding cannot be resolved in the latter process [3, 10, 11].

Separation between powder and binder has been identified as one of the causes of such defects and it occurs due the
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