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Abstract

his paper presents a stepwise approach to achieving zero-defect production.
In addition to eliminating waste in manufacturing resources, it also evaluates the
impact of these improvements on sustainability. The proposed method is
grounded in a literature review on zero-defect manufacturing (ZDM),
examining the effective dynamic factors that influence product quality during
production. It integrates ZDM strategies with Industry 4.0 technologies,
including the Internet of Things (loT) and machine learning, to enhance
manufacturing efficiency and precision. It goes beyond the conventional
approaches including process oriented, product oriented, and emerging human
oriented ZDM, and identifies the effective dynamic factors on product quality.
It then, implements predict-prevent strategies to anticipate the timing of defect
occurrence during production and prevents its occurrence accordingly. This
research identifies, explains, and measures criteria for environmental, social,
and economic pillars of sustainability affected by defects. The proposed
approach is implemented in a real life industrial case, where, the outcomes
prove its remarkable applicability and capability in avoiding defective products,
increasing productivity of production resources, and improving the
sustainability of manufacturing processes.
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Introduction

Achieving sustainability in manufacturing requires an extended view
on its' environmental, economic, and social pillars, coined as triple
bottom line (TBL) (Elkington, 1998). One of the important factors that
affects TBL sustainability in manufacturing firms is defect (Goyal,
Agrawal, & Saha, 2019), where the issues such as scrap generation
(Lindstrom et al., 2019), costs of consumption/waste of resources
(Grobler-Debska, Kucharska, & Baranowski, 2022), and customer
satisfaction level (Mourtzis, Angelopoulos, & Panopoulos, 2021) are
examples of sustainability criteria which are affected by defects. Hence,
quality management is employed to reduce defects using quality
improvement (QI) methods for achieving sustainability in manufacturing
companies. Psarommatis, Sousa, Mendonca, and Kiritsis (2022) define
zero-defect manufacturing (ZDM) as "a holistic approach for ensuring
both process and product quality by reducing defects through corrective,
preventive, and predictive techniques, using mainly data-driven
technologies and guaranteeing that no defective products leave the
production site and reach the customer, aiming at higher manufacturing
sustainability".ZDM employs four strategies consisting of detect, predict,
repair, and prevent. When a defect is detected, it can be repaired (detect-
repair). Moreover, the gathered data from defect detection can be used in
two ways: to prevent defect occurrence in the future (detect-prevent) and
to design algorithms for predicting when a defect may occur in the future,
hence, to prevent defects before they arise (predict-prevent). The current
work aims to present the development of ZDM by focusing on dynamic
factors affecting product quality in order to improve sustainability in
manufacturing processes in the era of industry 4.0.

Utilizing ZDM philosophy along with technological advances in cyber
physical systems (CPS) such as loT, big data, and advanced data
analytics creates remarkable challenges and opportunities to develop new
methodologies in continuous improvement of process efficiency and
product quality (Leitdo, Barbosa, Geraldes, & Coelho, 2018). Martinez,
Al-Hussein, and Ahmad (2022) propose a framework integrating cyber
physical production system (CPPS) and ZDM for quality prediction and
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operation control where the CPPS is used to facilitate data management
and to extend data analysis towards ZDM goals. Leitdo et al. (2018)
apply multi-agent system (MAS) infrastructure, which combines with
data analysis, provides early and real time detection of deviations,
prevents defects occurrence and their propagation to downstream
processes, and finally enables the system to be predictive by early
detection of defects and to be proactive through self-adaptation with
different situations.

Magnanini, Colledani, and Caputo (2020) propose applying the
manufacturing execution system (MES) for real time data gathering and
data analysis to be exploited in ZDM strategies. In the era of industry 4.0,
one of the applicable and developing tools to achieve ZDM is digital twin
(DT) that incorporates the 10T, big data, artificial intelligence (Al) and
ML (Psarommatis & May, 2022). Mourtzis et al. (2021) focus on ZDM
by equipment design optimization and propose an approach relying on
the integration of DT for simulation of new design based on historical
data gathered from already installed similar machines and production
environment.

Overall, the outcomes of this paper's literature review reveal that:

a) Developing an approach to identify and analyze the effective root
causes of product quality that enhances the insights and efficiency of
ZDM to achieve zero defect products is still an overlooked area.

b) TheZDM literature lacks papers that demonstrate the ZDM impacts
on all three pillars of sustainability, that is, environmental, economic,
and social.

Methodology

This research presents a method to assess the sustainability of
manufacturing processes throughout the value stream. The approach is
grounded in effective dynamic factors of product quality and ZDM
strategies. The methodology follows these steps:

Step 1: Analysing effective dynamic factors of product quality
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Step2: Evaluating Triple Bottom Line (TBL) criteria
Step 3: Measuring current sustainability state
Step 4: Implementing ZDM strategies
Step 5: Measuring improvements in sustainability
Results
MRP
Every3 3month
month order forecast
Daily Schedule
I Pre Foaming Cabinet Post Foaming
E- Assembly Foaming Assembly
i CT:60s CT:60s CT:60s
Receiving
A O 42 o 8 O 60 A
e N
TBL Production Processes
Sustainability Sustainability Pre Foaming Cabinet Post Foaming
pillar Criteria Assembly Foaming Assembly

Environmental

Wasted material as defective product (set)

Wasted energy in producing defective product (kwh)

Waste of manpower involved in producing defective product (pmin)

Social
Waste of manpower due to waiting during defect occurrence (pmin)
Cost of manpower involved in producing defective product ($)
Cost of manpower wait due to defect occurrence ($)
Economic

Cost of wasted material as defective product ($)

Cost of wasted energy in producing defective product ($)

Iy B

Cost of machine depreciation in producing defective product ()

- —[Cams |- —— [z -

Total: 1set

Total: 1595 kwh

Total: 50 pmin

Total: 60 pmin

Total: 5.68$

Total: 6.82$

Total: 200$

Total: 1.71$

Total: 352$

Effects of Single Unit Defective Product on TBL Sustainability State in Value
Stream
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Summary of current sustainability state

Product Daily Defective ~ Number Environmental Social Economic
model schedule  product of sustainability sustainability ~ sustainability
(set) rate (%) defective  State state state
products
(set)
Refrigerator 480 set 3% 15 Wasted Waste of Wasted costs:
material: 15 set ~ manpower: 3265.65%
1650 pmin
Wasted energy:
239.25 kwh

Future TBL sustainability state

Product Daily Defectiv Number of  Environmental Social Economic
model schedule e product defective sustainability sustainability sustainabil
(set) rate (%) products state state ity state
(set)
Refrigerator 480 set 0.2% 1 Wasted Waste of Wasted
material: 1 set manpower: 110  costs:
pmin 217.71%

Wasted energy:
15.95 kwh

Discussion and conclusion

Implementing the proposed approach aimed at achieving zero-
defect products and enhancing TBL sustainability as its ultimate goal has
provided valuable insights for practitioners and tangible improvements in
the case study of this research. In this section, the proposed approach is
discussed in light of existing approaches and the relevant challenges.
Finally, the conclution and directions for future reseach are presented.
Several papers have focused on the ZDM approach to demonstrate its
capability to achieve zero defect product. However, the applied
approaches are mainly product-oriented and process-oriented which
concentrate on machine health to ensure product quality. Regarding the
other effective parameters of product quality, focusing on machine health
is not enough to guarantee the quality of the output product. Hence, the
proposed method in this research builds upon the conventional ZDM
approaches since it provides an extended view on the effective root
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causes that influence product quality. It further explains how these
factors can affect the product quality.

Going through the papers that consider sustainability aspects in ZDM
reveals that the ZDM literature lacks papers that address the ZDM
impacts on all three pillars of sustainability, that is, environmental,
economic, and social. To fill this gap, this paper identifies an extended
range of TBL criteria that are affected by defects and improved through
ZDM implementation, which presents a quantitative assessment of TBL
criteria relevant to the case study. The recommended method is
implemented in a real-life manufacturing case study in this paper. The
results prove the practicality of the method. The case study reports
remarkable improvement in reducing defect occurrence as well as
enhancing TBL sustainability state. The empirical insights, drawn from
the real-life case study of this research, indicate the challenges and
complexities that arise in the path of achieving zero defect product and
sustainability improvement. The extended view on effective root causes
of product quality and the focus on improving TBL sustainability criteria
in this research as well as its analytical approach offer practitioners
valuable insights for improving their ZDM approaches in a more
comprehensive way. Future research could explore the application of this
method across additional levels of supply chain management.

Conflict of interest: none
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Table 5: Summary of dataset descriptions

PT MDIT CT FDT FRT CZT RAR
Count 537.00 537.00  537.00 537.00 537.00 537.00 537.00
Mean  17.61 17.55 30.55 47.46 33.98 24.43 56.47
Std 0.90 0.91 1.25 2.01 7.52 1.54 39.96
Min 16.00 16.00 28.00 42.00 20.00 20.00 0.00
25%  16.80 16.80 29.70 46.40 28.00 24.10 20.00
50%  17.70 17.60 30.70 47.70 35.00 24.90 54.00
75%  18.40 18.40 31.40 48.80 40.00 25.40 87.00
Max 19.00 19.00 34 52.5 46.00 28.20 149.00

. Remaining acceptable run (RAR)
. Polyol tank temperature (PT)

. MDI temperature (MDIT)

. Cabinet temperature (CT)

. Fixture and die temperature (FDT)
. Foaming room temperature (FRT)
. Cooling zone temperature (CZT)
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Table 6: Status of significant terms in theilnitially developed model

A Effect Summary

Source Logwaorth PValue
PT*MDIT 82.358 0.00000
FDT*CZT 53,3281 0.00000
T 41744 | 0.00000
czT 30,625 | 0.00000 *
CT*CZT 38.150 0 | 0.00000
CT*FDT 36.601 [ | 0,00000
PT 35.826 [ | 0.00000 *
MDIT 33.810 [ | 0.00000 *
FOT 33.285 1 | 0.00000 *
CT*FRT 32,042 [ | 0.00000
DT*FRT 21,244 0.00000
MDIT*CZT  11.649 0.00000
FRT 0.305 | 040540 *

Jas adgl gm0 )S, Jae > (Multicollinearity) alus b wa g 4 (e
D9y (SNused ¢ a8 Jlo 13 39350 Slle po Gl (e &S n Cawl odd aBldy 0l
A5 aald oSy Jde Cils sl oyl glas 50l pygie sl pae ol 45 AL ansh
(Variance Inflation Factor- VIF) Lub,ls gy Jele (asls amlone b obol ol 5
Shle Bls 4 cans MIF <= 0.10 gy it 15,5 j9kaie g Jo clyle 51 S5 y2 lp
And o i 1y oas s ol Jde Slile ¥ Jods 3,5 plasl <V oYL VIF L
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Table 7: Terms of the final modified model

Parameter Estimates

Term Estimate Std Error t Ratio Prob=|t| VIF
Intercept 79389709 4166242 19055 <0007 :
FT -2097671 1.765612 -11.88 <0007 33757987
MDIT -18.76837 1.747701 -10.74  =0007° 33418842
cT -0486793 0279119 -1.74 008217 16347444
FOT 01052795 0.099567 1.06 02908 52805095
FRT -0.857902 0026783 -3203 -<0001" 5334187
(PT-17.6156)*(MDIT-17.559) -2547842 0163067 -1562 <0001 1.8472082
(PT-17.6156)*(FRT-33.9814) 0.7584984 0031615 2399 0007 59628002
(CT-30.5512)*(FDT-47.4561) 0.3260925 0.067456 483 <0007 66216844

2N YL VIF (s plmen Sl 51 (S0 & Jgin 3 & ol sy 4 Y
Sl oais Bls iyl it plize ol gl o clle pl &Sl s a0 Jg aiisl 0

il 0l (Bl g gl Pl pj bl ©jg0 4 Alain (s g )S) 2l S
Prediction Expression

793.89708859
+-20.97670576 -« PT

+-18.76837414 « MDIT
+-0.486192991 - CT
+0.1052795434 - FDT

+-0.857901711 « FRT

+( PT - 17.615642458 )(( MDIT - 17.559031657 )- -2.547841963 )
+( PT -17.615642458 )(( FRT -33.981378026 ) 0.758498418 )

+(CT -30.551210428 )-(( FDT —47.456052142 )-0.3260925174 )
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Table 8: Analysis of variance

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 8 853864.50 106733 26171.44
Error 528 2153.30 4078227 Prob = F

C. Total 536 856017.80

bolid J3 me do ol (a5 Joax Bebo 0dd (Bl (g )Ty Jhe Cilps ob i
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Figure 4: Interaction profile of independent variables
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Table 9: ML model evaluation

Performance indicator Result
Mean absolute error (MAE) 2.96
Mean square error (MSE) 13.68
Prediction accuracy 0.99
(R?) 0.99
(R?-Adj) 0.99
Root mean square error (RMSE) 2.02
Mean of Response 56.47
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Table 10: Summary of future sustainability state

AAU).g

Je it eVsare gy NVpame sl glhbcansy  Gluh cemsy il cansy
Nl S L T L ok
Josw 480 set 0.2 % 1 set 22lge 5] Sy AW b &y se W]
1 set s sl 21771 %
110 pmin
25 B!
15.95 kwh

a1 W) (63,50 Al (Il Cands 23t B 3 ety 3,5y silomsly s
&5y O lge T 1 bogiane Loyd +,Y &y o> ¥ 5l Cogpme SV guazes jinlS .l
Candg > dgug deoyd AVNY Ly 039 IS, clanje bl 5 lasl (59,5 ]
ol 0 Jols TBL (g )lub

35l g dlge T gals ¢ TBL (ola,lino p3 oas slool (sla dgugp 45,5 a5 o L
Sorm are Conj )l el o phlnad y aab ple (bl oslitel 4l
5 Shacold; gaw 59y Sludl (59,8 NI Lite Sl (YoAF (c0,90L 5 5iSIE) S o
5 1558) e a2y )lul slenl gt )3 1) Hlee (ol 3008 Coenl g0
Soxs pla Mg @lie S 1 30 slaaia (il & cuwl 5 (LU (VoY (K
L 53,8 o b Ll Slae LIS 2 Cgsme Y guao g5 13 (ible 5 2lge (5 Sl
Wb dguty (eolaiBl (yluL B (Y () San 5 gila ) 35,5 co o

(£A)



Ol 9 9 S dl g, weJolas y 35 000 b s (yg Mgl 2,509 drwg

S5 a9 Coy

S99 s G S garme (3 sliwl) ) BuiS () (el 39y ileosly
2 swgele gy 5 Gliie i (S 4 gie (2l Baa glgie 4 TBL lul
2 9390 0,0y b (olpiudy 3)S0gy bl ¢ yisu pl 50 0,5 5aiod pl (69)50 ddlllas
sy 355 Cpl ) ‘_ﬂ Silwodly b e gla jills sl )0 00,8 o auwslio ZDM Ao
A5 daled aisls u.‘;i Olidsd s dlpduing 5 (6585 Ao Ay «Colpd ) g o 03D
39290 ST Uy (g 3,59, dunws o

@ olowd caa 1) 2,Kg, ol LUl b Sloss 8 00 ZDM 5,504, p dlisee Vo
2l g s ganee lae aidy e clad)Sog; (Jb ool b oaind L5 a9y Jguaes
ZDM 5 jomelul ysobogi 9,509) (yme 4 45 5> 3525 (39000 VLo g Al jove
Ak 50550 Ao sl yeS Cus el GV sane 4 olowd caa &S by lashy,
e el 23 Sl (p37me Jguazmo 3,509, 10) a2l jp slatl o oo Sy )l ¢l ol
(slel> yo)lez ()8 dle Sy Hao)ais])3 95 & s aly 00 Sl Jgeamo 13 (s 5]
2) oo il 503 (Bib 5l bke derah o Jpaze Sl Gl > Sl (e
Jelss 3929 Jibas ol 5 Consd (B (295 Jame CobsS (L Caa(iyme 22l 8 050
Oligios )3 dogylhae 2)lse 4 g b LI o b Jpare CudS 5 & Canl (690 by
L g Ldbige S yeie M5 o 53 Jpazme CadsS 2 JIS186 by Jalge 1 Geios cnl 920
by Joloe cnl & e gyt ((HBly 6390 adllae Ko 5> (oldny 3,505, ilworly
lojlino o SES ) izzen )b W e 3 Jpeae CuS  es HB L
aS W5, 293y (69945 Hluws Sladss &S cwl (pl Sl Wil 3 L5 3 ZDM o 1y (g5l
Al & cul Slidss i ey ZDM closl 5wl esls &l TBL 5 oS b))
@l 655 ojlul (elaial 5 o3latdl (aes Conj (m 5)lhk (gt 4w 2 0 ], ZDM
ot oS 1y (63,90 aslllas b basye TBL (slajhus o5 ol o Sliios M cpl 53,8 0 pglate
m3_o @) TBL (elaliro ] j1 (oS (otljy) 5 03905 (lolids At ZDM (g5lwosly ,ils
S osly b b po sleuills

O 03528 )8 4 spato « TBL (glajlons 39000 5 b)) el b (ooloiig 5,0,

<y ol iy 2letlly (s ol 2 old s 2,8 32 b Al Mg
A5 dalgd a3y ol 4 dell (> aS 305 3939 e



YY¥-00.40.030 VL€ Ll =YY by ¢ ¥ o,lond V4 093 B9 038 S o
I

2L 5 ey ol Cand (e 85 Ly 10l 1 5 313 (635] o 4 by (Al
Sleoi sl 53 (St €83 33,5 083 5 Cud (Al slale b g il gla et
a4 Slgi e bale gla 0oy | bl clumlin .caul atas bodls (g oS 4 L3 ML
Bl (295 b ot 9 25 08 b e ML Jus 4812 00,5 s Ll ol
555 6ys) qan cely 10T (5elsiss 5| oslital opglaie oyl (gl cudls smlyss cillas
sl (398 I3 p 3 s 2 o GBS 9 2T sl o3l
Slogil (6y9] gex sblje g Slilial 3439 b cewl gewlogil dja 4 barye (ills yuegd
o3> yilap 38l py o g 10T (oloyguin I oolisol codly JJUT (clooimmw g o3l
@ dg b >f5u)9wulnl)l1)luwswm.\JLUAL\...,I‘&I)JL., Lol d i Culio
225 dslee 1l oo 055 ol > SIS dilojus CutS L 5 el Cunday (sl gdle
sleolesyby laidy 5 cS)lie iojls 0,09 ol ilwesly & cusl (ol (Ale Geoge
Ban o B o ) eoletitin 309 Llhise plpde bl cnl 53 a8l e lojle il
sl 35505y Bl 5 huld (1eagd 03 55 (IS g ded (sl Sl
Ailes €Sl 5 000 )5 oy CutsS o e (gilwodly Cuns U Cunl (5908 dor <l
Jelss B2l jaaso w Sy a3l Syl ilwesly o cul ) e (3]
les Cipes |y cus Sl TBL (gl jlne ciles (bl ) Jpuamee S 0 30 by
glo splel opcwlie 5 nle (2l Ll UL 5 oy oyl e lp e )
5 4Bl Cawd Cus g SV game 4 U odges [l La5 3590 (63)90 adlbe ¢l |, ZDM
s sy TBL sl cnig

S5 Aol

9 P8 4l (oBg) 35 (pl iy @lio > Cliis 5 Slosl 0318 gy 2 4SS L

h TBL (ol (slajlne s o eV s wlss Gy 51 0l )0 &5 s o sty los

g 18 Jold ZDM 3 590 (ol Sasy (slajye 51 (oolaitin (hgy 485 (o0 5

)‘fﬁt’ Sbgy Jolos (e 3,509y 9 43) Jl)3 e (il rbgs 3,509 9 yeore Jpazme

b onSdnin obn sl cha a5 B 1) Jaaxe CuiS y

clel Grote car ML (a0 5 10T Jﬂu sme 03> sl (5509585 (5 5
lei o 03l s g8 3l (6 pSuly 9 (RAR) ouile (3 Jsd S5



Ol 9 9 S dl g, weJolas y 35 000 b s (yg Mgl 2,509 drwg

3425 ol s )l slalims (b)) g LT ZDM 13 5290 (Slang, I @ 495 L
sl gl ul).ub WAl Cus Eo8g ),.:b cod &S gylul slaylee ool b
cslojye 5l 3o ol lei o o)l ecedlediy 2,509 silwesly Sl am g S5 el 21, ZDM
(A 35 yoie (gobaidl aio p bdas) (o)l 5l ygiw 93 b G S D930 dgdone (sl ,SS0,
2 8390 dallae b bipe 0nd plolid (glojlime 4 dagi b g aib) 51,8 WS o (g S0l
Ok > bye Mg (laan] b muw s bleie (65 o3l g anl)s 5 1) gyl g 4w
JS » TBL ol » 1y 018 6 Opme Jgpame sl b aleie S8 35
o5 i) g8 (sl o

g Cuwl 013 (gilwosly (Bl (63,90 dalllan plgic 4 (Mg CSE o > ool 0
ilooly Sl Uhgy ool 0 bleiee b 1y ol 039 9008 5 9 les ol b
oLl 9 u.cb.o] cula,_;m Con ) LS)'*:’.L,’. Cpred g dgud 0 o3l o9 ZDM > ‘533‘).:4&‘
odel Cawddy (2y55 ik b e TBL (g)lul cunsy fuiman g cus £48g LialS )3 3900
Canl gl Saom o b ills sniad lis ¢ 3855 (pl (63)50 adllas 10 5,59, cpl (g5lwodly
Jolss o (el oS5 g am3 00 €5 (5l 90 9 s gt Jpame 4 (2l yrmo 53 oS
Qe 4 (35 (pl 3 TBL ()l slaline 390 9 Jpaxe CudsS o 5150 sy,
DB P9y cnl i AidSu dgu0 5 gelr (B9 1y GLB ZDM (6l S0, b blel o S8
Slgie (el 0205 Copate Sl syt golaw )3 porie (ul x5 5 A1 g bslas- 5l
23,5 aalllae g o 43,3 L > ST el 4

&b o2,
R RHP L P P C I A LR VWY

(1)



YY¥-00.40.030 VL€ Ll =YY by ¢ ¥ o,lond V4 093 B9 038 S o
I

References

Cherrafi, A., Elfezazi, S., Hurley, B., Garza-Reyes, J. A., Kumar, V., Anosike,
A., & Batista, L. (2019). Green and lean: a Gemba—Kaizen model for
sustainability enhancement. Production Planning & Control, 30(5-6),
385-399. doi:10.1080/09537287.2018.1501808

Ebrahimi, A., Khakpour, R., & Saghiri, S. (2023). Sustainable setup stream
mapping (3SM): a systematic approach to lean sustainable
manufacturing. Production Planning & Control, 34(4), 311-329.
doi:10.1080/09537287.2021.1916637

Elkington, J. (1998). Cannibals with forks: The Triple Bottom Line of 21st
Century Businesses, Gabriola Island, BC Canada: New Society
Publishers. 1-428.

Goyal, A., Agrawal, R., & Saha, C. R. (2019). Quality management for
sustainable manufacturing: Moving from number to impact of defects.
Journal of Cleaner Production, 241, 118348.
doi:10.1016/j.jclepro.2019.118348

Grobler-Debska, K., Kucharska, E., & Baranowski, J. (2022). Formal
scheduling method for zero-defect manufacturing. The International
Journal of Advanced Manufacturing Technology, 118(11), 4139-4159.
doi:10.1007/s00170-021-08104-0

Halpin, J. F. (1966). Zero defects: a new dimension in quality assurance: Martin
Company. 1-228.

Helleno, A. L., de Moraes, A. J. I, & Simon, A. T. (2017). Integrating
sustainability indicators and Lean Manufacturing to assess
manufacturing processes: Application case studies in Brazilian industry.
Journal of Cleaner Production, 153, 405-416.
doi:10.1016/j.jclepro.2016.12.072

Huang, A., & Badurdeen, F. (2018). Metrics-based approach to evaluate
sustainable manufacturing performance at the production line and plant
levels. Journal of Cleaner  Production, 192, 462-476.
doi:10.1016/j.jclepro.2018.04.234

Khakpour, R., Ebrahimi, A., & Saghiri, S. (2023). How to assess and improve
the triple bottom line (TBL) in manufacturing processes: a real case in
home appliance manufacturing. International Journal of Lean Six

(oY)


https://doi.org/10.1016/j.jclepro.2019.118348
https://doi.org/10.1016/j.jclepro.2016.12.072
https://doi.org/10.1016/j.jclepro.2018.04.234

Ol 9 9 S dl g, weJolas y 35 000 b s (yg Mgl 2,509 drwg

Sigma,  ahead-of-print(ahead-of-print). 14  (7),  1456-1491.
doi:10.1108/1JLSS-09-2022-0202

Leitdo, P., Barbosa, J., Geraldes, C. A. S., & Coelho, J. P. (2018). Multi-agent
System Architecture for Zero Defect Multi-stage Manufacturing. In T.
Borangiu, D. Trentesaux, A. Thomas, & O. Cardin (Eds.), Service
Orientation in Holonic and Multi-Agent Manufacturing: Proceedings of
SOHOMA 2017 (pp. 13-26). Cham: Springer International Publishing.

Lindstrém, J., Lejon, E., Kyosti, P., Mecella, M., Heutelbeck, D., Hemmije, M., .
. Gunnarsson, B. (2019). Towards intelligent and sustainable
production systems with a zero-defect manufacturing approach in an
Industry4.0 context. Procedia CIRP, 81, 880-885.
doi:10.1016/j.procir.2019.03.218

Magnanini, M. C., Colledani, M., & Caputo, D. (2020). Reference architecture
for the industrial implementation of Zero-Defect Manufacturing
strategies. Procedia CIRP, 93, 646-651.
doi:10.1016/j.procir.2020.05.154

Majeed, A, Zhang, Y., Ren, S., Lv, J., Peng, T., Wagar, S., & Yin, E. (2021). A
big data-driven framework for sustainable and smart additive
manufacturing. Robotics and Computer-Integrated Manufacturing, 67,
102026. doi:10.1016/j.rcim.2020.102026

Marimin, Darmawan, M. A., Widhiarti, R. P., & Teniwut, Y. K. (2018). Green
productivity improvement and sustainability assessment of the
motorcycle tire production process: A case study. Journal of Cleaner
Production, 191, 273-282. doi:10.1016/j.jclepro.2018.04.228

Martinez, P., Al-Hussein, M., & Ahmad, R. (2022). A cyber-physical system
approach to zero-defect manufacturing in light-gauge steel frame
assemblies. Procedia  Computer  Science, 200, 924-933.
doi:10.1016/j.procs.2022.01.290

Mourtzis, D., Angelopoulos, J., & Panopoulos, N. (2021). Equipment Design
Optimization Based on Digital Twin Under the Framework of Zero-
Defect Manufacturing. Procedia Computer Science, 180, 525-533.
doi:10.1016/j.procs.2021.01.271

Psarommatis, F. (2021). A generic methodology and a digital twin for zero
defect manufacturing (ZDM) performance mapping towards design for

(%)


https://doi.org/10.1016/j.procir.2019.03.218
https://doi.org/10.1016/j.procir.2020.05.154
https://doi.org/10.1016/j.rcim.2020.102026
https://doi.org/10.1016/j.jclepro.2018.04.228
https://doi.org/10.1016/j.procs.2022.01.290
https://doi.org/10.1016/j.procs.2021.01.271

YY¥-00.40.030 VL€ Ll =YY by ¢ ¥ o,lond V4 093 B9 038 S o
I

ZDM. Journal of Manufacturing Systems, 59, 507-521.
doi:10.1016/j.jmsy.2021.03.021

Psarommatis, F., & Kiritsis, D. (2022). A hybrid Decision Support System for
automating decision making in the event of defects in the era of Zero
Defect Manufacturing. Journal of Industrial Information Integration,
26(2),, 100263. doi:10.1016/j.ii.2021.100263

Psarommatis, F., & May, G. (2022). A literature review and design
methodology for digital twins in the era of zero defect manufacturing.
International  journal of  production research, 61(5),1-21.
doi:10.1080/00207543.2022.2101960

Psarommatis, F., May, G., Dreyfus, P.-A., & Kiritsis, D. (2020). Zero defect
manufacturing: state-of-the-art review, shortcomings and future
directions in research. International journal of production research,
58(1), 1-17. doi:10.1080/00207543.2019.1605228

Psarommatis, F., May, G., & Kiritsis, D. (2021). Predictive maintenance key
control parameters for achieving efficient Zero Defect Manufacturing.
Procedia CIRP, 104, 80-84. doi:10.1016/j.procir.2021.11.014

Psarommatis, F., Sousa, J., Mendonga, J. P., & Kiritsis, D. (2022). Zero-defect
manufacturing the approach for higher manufacturing sustainability in
the era of industry 4.0: a position paper. International journal of
production research, 60(1), 73-91.
doi:10.1080/00207543.2021.1987551

Psarommatis, F., Vuichard, M., & Kiritsis, D. (2020). Improved heuristics
algorithms for re-scheduling flexible job shops in the era of Zero Defect
manufacturing. Procedia Manufacturing, 51, 1485-1490.
doi:10.1016/j.promfg.2020.10.206

Rother, M., & Shook, J. (2003). Learning to see: value stream mapping to add
value and eliminate muda: Lean enterprise institute. 1-102.

Singh, P. P., & Madan, J. (2016). A computer-aided system for sustainability
assessment for the die-casting process planning. The International
Journal of Advanced Manufacturing Technology, 87(5), 1283-1298.
doi:10.1007/s00170-013-5232-2

Tiwari, P., Sadeghi, J. K., & Eseonu, C. (2020). A sustainable lean production
framework with a case implementation: Practice-based view theory.

(0%)


https://doi.org/10.1016/j.jmsy.2021.03.021
https://doi.org/10.1016/j.jii.2021.100263
https://doi.org/10.1016/j.procir.2021.11.014
https://doi.org/10.1016/j.promfg.2020.10.206

Ol 9 9 S dl g, weJolas y 35 000 b s (yg Mgl 2,509 drwg

Journal of Cleaner Production, 277, 123078.
doi:10.1016/j.jclepro.2020.123078

Traini, E., Bruno, G., & Lombardi, F. (2021). Tool condition monitoring
framework for predictive maintenance: a case study on milling process.
International journal of production research, 59(23), 7179-7193.
doi:10.1080/00207543.2020.1836419

Zhang, C., Yao, X., Zhang, J., & Jin, H. (2016). Tool Condition Monitoring and
Remaining Useful Life Prognostic Based on a Wireless Sensor in Dry
Milling  Operations.  Sensors, 16(6), 795. Retrieved from
https://www.mdpi.com/1424-8220/16/6/795

US Department of Commerce (2010), “The international trade administration
and the U.S. department of commerce’s definition for sustainable
manufacturing”, available at: www.trade.gov/competitiveness/
sustainablemanufacturing/how_doc_defines SM.asp  (accessed 25
August 2011).

(00)


https://doi.org/10.1016/j.jclepro.2020.123078
https://www.mdpi.com/1424-8220/16/6/795
http://www.trade.gov/competitiveness/

