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Application of Taguchi Methods for Parameter
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Abstract

This study used a Statapult as the experimental platform to investigate the effects
of different bottle caps and operating parameters on throwing distance. The Taguchi
method was applied to determine the optimal parameter combination for maximizing
the throwing distance of bottle caps. In this study, throwing distance was defined as the
larger-the-better quality characteristic. Four control factors were selected, including
bottle cap type, arm position, pulling position, and launch angle, with each factor
consisting of three levels. An L9(3*) orthogonal array was adopted to arrange the
experimental trials. After the experiments were completed, Minitab was used to conduct
signal-to-noise ratio analysis, main effects analysis, parameter prediction, and analysis
of variance. The results showed that launch angle was the most influential factor
affecting throwing distance, with a Delta value of 13.31. The analysis of variance also
indicated that launch angle was statistically significant, with a P-value of 0.018. Based
on the main effects analysis, the optimal parameter combination was determined as A3,
B2, C1, and D1, corresponding to an aluminum bottle cap, middle arm position, upper
pulling position, and 90° launch angle. Three confirmation experiments were further
conducted under the optimal condition, and the calculated S/N ratio was 62.7368, which
fell within the 95% confidence interval. Therefore, the proposed optimal parameter
combination demonstrated good reproducibility, confirming that the Taguchi method

can be effectively applied to optimize the throwing distance of a Statapult system.

Keyword: Taguchi method; Statapult; Bottle cap; Parameter
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Larger is better

Level A B C D
1 55.23 51.19 57.24 59.29
2 52.46 58.27 53.70 59.19
3 56.76 54.99 53.51 45.98
Delta 4.31 7.08 3.72 13.31
Rank 3 2 4 1

Response Table for Signal to Noise Ratios

RS EI RN

=

Main Effects Plot for SN ratios

Data Means

A B C
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Signal-to-noise: Larger is better
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Analysis of Variance for SN ratios

Source DF Seq SS Adj SS Adj MS F P
B 2 7525 7525 37.62 2.740.178
D 2 351.56 351.56 175.78 12.79 0.018
Residual Error 4 5497 5497 13.74

Total 8 481.78
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General Linear Model Information

Terms
BD
Settings
Variable  Setting
B 2
D 1
Prediction
Fit SE Fit 95% ClI 95% PI

62.7424 2.76306 (55.0709,70.4139) (49.9055, 75.5792)

Bl45 - FR 78 %

19 HEH R ELEL AR R4 ePaper(2026 4F)



et v v 2 E30 Statapult £ 7 % Sk iF L

IR -RBhEER

B

AEF R v v 2RI Statapult 27 83T FL F HEREES A 3 1 2 BL T
FoXn T A BEFA BB AR DT HREERAT AT LR
N/

REZwIFFAYT P BilmieT !

1. F a4 715 8 ez 25847 & %3 Minitab & 73kt (SN )
BB s (ANOVA) » B 5% 57 B 8K Hedgd i £ 2 715 5 T 8¢
4B | (Delta@®iE 1331) » * H P &5 0018 | * A% k% 005> &
B Vel FR R U L T4 BFi=% | (Delta @i 7.08) » @ 53 ¥
g, v TRy R R AR .

2. FHELEGERAE S L2 Bt S 8BS L SINWASEA Y AT A
RS LA EREEE 2 B Sl s L A3-B2-C1~DI1: W T 4RFLE
AR VIR AP S BFEER L 90°) c SHBEED
FEIRH BhBh v 4 BFEYEA W) 5 1370.20 mm~1370.51mm £ 1370.44mm>
E ts 20 SN L 62.73680 F HF M 95% 13 #E T B (55.0709 & 70.4139)
2o w**ﬁ?ipiﬁﬁ@i-&%&géﬁ%%ﬂ%ﬁﬂﬁﬁ?iao

3. HEPEMPEFLEFTLESREIEE P AFTHR B ARR
SIRAR O RS RGN L R F O E FARIP o RREERE T IR H
Foagmpfiafdiny (d ME G ayrinE ) 8 6 F Uik v 58k
(4o 90%3 6t & R &7 JLF 4 BF) £ ¢ HU TR S B R PesfEgr g 4 4
TP o BRI o (i) B e ik (RE RN F
IR R B I o

4, ;AL A2 L4 BB AS Statapult R TP TR
ZoBB AR TIRESEEF T Y o 1% LIGHYE 2 &> ¥R T 81

ﬂL—k

5.

4

P

KD F|FFR AT 9 AN A HE % ¥ RHFF Minitab #ri e 7
Bl fads o i3 W oxfRA AR { SHERT WL RE G A
@’ BTSRRI E A@iﬁiwgzi—‘:} L F fRay 4 o

52 3%
&’Er:vl-;j-\gﬂ% SIS s LA I S Sl s o e AN BB 0
BLRE e 0 B A K AP BT 0 T 2 Bk R

1. #H-+ &ggj\,géﬁpuglﬁ ZRFFPE Ay TFA4 By B SN
wadre B B - TR (Delta B %) > PHERRE LTS
f"‘%wi ““P‘L&F"“’J"g“ v o »ta Lm,k,gfﬁ%_gz i—\,-ﬁgﬁ;ﬁ\%g{ﬁl m4

20 EEH K EEL L 5 ePaper(2026 4F)



et v v 2 E30 Statapult £ 7 % Sk iF L

Moo 2R ARV AR SF S g kL SRFEHF %Rl
- HrEid B P EER -

2. o p B R LRk e am*%m?ﬁiuﬁ*ﬁﬁfr%
SR AL ARR TR R R PP AL S 2 BRARLERE T T
SRS EAEE RN %»%ﬁ*@? LB (deidTae) o ot i

AT kP S A 0 - R E s Es (P - Rt o

3. R PHEPFEEE S EFARZE ML AFELCAHET IR
BHRHEWMEEFHE - ATV E-HR P FFRE - HmL R EHRE
ZERECEECBARCECREEIHTRASEMPE ST X iEER
FArir st L2 L @ A BBl LEGER B g VB o g
2O B RITRERS R § R ZRELRDPE

21 EEH K EEL L 5 ePaper(2026 4F)



et v v 2 E30 Statapult £ 7 % Sk iF L
34+ o

Adams, S. G. (2000). Project based learning in a statistical quality control course. In
2000 Annual Conference (pp. 5-505).

Minitab, LLC. (2020). Minitab (Version 19.2020.1) [T & 48]
https://www.minitab.com

F4m09 (2023) o m r 32 0 BFAFTIIRELE T 3BT o

BT S B4R (2006) « 4 FR TR IR A 9 T SR ARER R
BRI e A FAE 1) -

AL AR (2015) - Minitab i 2 BB E L EHRA TP BT o FF Kb
43(3) » 78-80 » 85 -

22 JEFACELELAL 322 cPaper(2026 4F)



