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ABSTRACT

DEVELOPMENT AND VALIDATION OF CUSTOM-BUILD TESTING
MACHINE FOR PVC PIPE QUALITY CONTROL USING DMADV

By

Davin Prawiro Salim
Ivan Kurniawan, S.T, B.Eng, M.T, MBA, CASC, Advisor
Dr. Eng. Aditya T. Pratama, S.Si, M. T, Co-Advisor

SWISS GERMAN UNIVERSITY

PVC pipe quality control at PT Bhinneka Plastik Indonesia relied entirely on
subjective operator judgment with no instrument-based measurement for tensile or
impact strength. This study applied the DMADYV methodology to design, fabricate,
and validate two custom-built mechanical testing machines, a Universal Testing
Machine (UTM) for tensile strength and a Charpy impact tester for impact strength.
Validation was conducted using Nested Gage R&R analysis with 2 operators, 5
pipes, and 4 specimens per operator per pipe. The UTM achieved a Total Gage R&R
%Contribution of 4.38%, zero reproducibility, a %Study Var of 20.92%, and an NDC
of 6, meeting AIAG conditional acceptance criteria, with a pass/fail threshold
established at 20.79 MPa. The Charpy machine failed validation on all primary
metrics (%Contribution 41.36%, %Study Var 64.31%, NDC of 1) due to mechanical
inconsistencies in the first-generation prototype, and requires redesign before
production deployment. The UTM is confirmed ready for objective quality control
use.

Keywords: PVC pipe, quality control, DMADYV, tensile strength, impact strength,
Gage R&R, Measurement System Analysis, custom-built testing machine
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