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Student A: I have loved learning science and doing hands-on experiments
since I was a child, so I participated in various science competitions and
science camps. This opportunity also allowed me to participate in an

international science fair for the first time.

Student B: I am curious about everyday phenomena and often wonder why
they occur. Joining this science fair allows me to explore these questions,

improve my research skills, and share my findings with others.

Student C: My teacher encouraged me to participate with my classmates
in this international science fair. [ have previously worked on a small-
scale science fair project about leaf blowers, but this 1s my first
experience in a global competition. I am eager to enhance my English and

writing skills through this opportunity.
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This study aims to investigate the relationship between the friction coefficient of bicycle tires
and various physical parameters. Given the ongoing debate regarding the factors influencing the
friction coefficient over the past several decades, we sought to determine whether a significant
correlation exists between the friction coefficient, contact area, and normal force through empirical
experimentation. We conducted tests using U-bikes under conditions of pure rolling, abrupt braking,
and uniform circular motion, systematically varying tire pressure while measuring friction force,
normal force, and contact area across different scenarios. Furthermore, we analyzed the variations in
friction force about tire temperature changes at different tire pressures to validate the nonlinear
relationship between friction force and tire pressure. Our findings indicate that an increase in tire
pressure results in a decrease in the contact area of the tire, which subsequently leads to a reduction
in friction force. Additionally, through numerical simulations and rotational experiments, we assessed
the relationship between lateral friction force and centripetal force, confirming that the friction force
required for circular motion increases with speed. The outcomes of this study underscore the
importance of appropriate tire pressure adjustments, which directly influence driving stability and
safety, thereby providing practical recommendations for cornering in competitive racing and cycling

activities.
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311 HERH B L Rk B

y W 0 (4B J ¥ £=2F) a0 (R b B 8 i5=2f)
k‘”f) Aml | Am2 | Am3 | Amds | ARl | Am2 | AR3 | Am4
P fs(N) fs(N) fs(N) fs(N) fs(N) fs(N) fs(N) fs(N)
22 38.03 32.61 31.29 40.48 38.03 32.61 31.29 40.48
24 29.84 37.72 31.39 32.69 41.51 37.72 31.39 32.69
26 25.86 25.87 27.97 24.37 25.86 25.87 27.97 24.37
28 27.24 25.19 21.77 21.56 27.72 25.19 21.77 21.56
30 22.89 23.82 22.17 25.83 23.82 23.82 22.17 25.83
o JELlen | A2 | RE3T | ARLdG | RELL5 | RB2g | RE3 5 | RE4
SO R | B | B | B0 | B | B MK | B F | B
oy | | N | NN | S N . .
(5.8~5.9) | (5.8~5.9) | (5.8~5.9) | (5.8~5.9) | (5.8~5.9) | (5.8~5.9) | (5.8~5.9) | (5.8~5.9)
QF =B+ :
40 5.94
_ 5.92
@ 30 § 5.0
% 25 ﬁ% 5.88
20 o
1% . i 5 86
% 10 i 5.84
I
5 5.82
0 5.8
20 22 24 26 28 30 32 20 22 24 26 28 30 32
&R (psi) FAEE(psi)
B 3-1-1 - Pa/RE7 5 {4 T 108 e B 3-1-2 ~ e (8 T 3l o #

(3)F sk iede b

2_ M 2@

2_ B B

MeBEGEps (P iR AZREG )

312 WHEHHE D 2 FIARE T (S H ARk

) w0 #% (us= fs/PA) i ¥ (us= fs/PA)
(f) mELl | a2 | A3 | mEd | mEml | am2 | A3 | g4l
s s s s s s s s

0424 | 0363 | 0349 | 0451 | 0424 | 0363 | 0349 | 0451

22 FH%E 1= 03-05 & 1= 03-05
0307 | 0388 | 0323 | 0336 | 0427 | 0388 | 0323 | 0336

24 F%E 1= 03-04 FHE 1= 03-04
b5 | 0247 | 0247 | 0267 | 0233 | 0247 | 0247 | 0267 | 0233

5% & 1=02-03 25 1= 02023




28 0.242 0.224 0.194 0.192 0.247 0.224 0.194 0.192
B =02 24 5 =02 2%

0.190 0.198 0.184 0.215 0.198 0.198 0.184 0.215
30 FH%E N =023+ FH%E =022+
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0.4 | 40
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B MME;@(PW;& SRS (A | o B GG R -

S AR 2R KRl B (B RS )L AR FIZ M
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(m) (°C) (m/s) (s) ‘
22 0.600 0.4 0.835 2.2
24 0.620 0.35 0.808 2.3
26 0.635 0.3 0.787 2.4
28 0.680 0.3 0.784 2.5
30 0.700 0.25 0.767 2.6
2.7 % B &
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P v
(m/s)

’j_i? ;ié B (212) 24 (N) E#‘ﬁfgt
m; Ny | 5 =m—=] [N =PA] | [us=7]
2 | 188 166.0 503.0 0.37/0.33
4 |948 83.0 237.1 0.40/0.35
6 | 628 55.3 149.5 0.42/0.37
2 | X 664.0 [ %78 2T FE #)
4 | 339 332.0 737.8 0.46/0.45
6 | 231 221.3 481.1 0.48/0.46
2 | X 1494.0 [& % 2 L IFFE$]
4 | X 747.0 [# % 4 2 (FF]E 8]
6 | X 498.0 :

206§ HFE RELRIT R [FATE=5kg]

4 3-3-2 p WFg REE RIERE

ik
(m/s)

0.8

1.0

1.2

*{Fﬁ g &‘ I hE &*ﬁ&
REERY e B , v? fs!
(m) (N) lfs' = m?] [N = mg] [.us = F]
0.2 18 16 49 0.37/0.33
0.2 19 16 49 0.39/0.33
0.2 18 16 49 0.37/0.33
0.2 24 25 49 0.49/0.51
| 0.2 25 25 49 0.51/0.51
0.2 26 25 49 0.53/0.51
0.2 36 36 49 0.73/0.73
0.2 38 36 49 0.78/0.73
0.2 37 36 49 0.76/0.73

[ % %o ie p = 4 98]

34 MEEREEHE D > AR (Q26ps)E RA G fEETT 0 8 g (V) O (u) M &
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At BEFRFRERFLA > FRE L T02m)FH 2T 2 iE & (V)E " (us) b 7%
40 0.8
35 0.7
_ 30 0.6
z
_/]3 25 ﬁ; 0.5
% 20 % 0.4
i 1 —o— NEEEAE it B s —e— NIEEE A (iR
et o HFA(N) s A
—e— VEARFENELH ' —o— VA FTS AT,
5 0.1 )
0 0
0.6 0.8 1 12 1.4 0.6 0.8 1 1.2 14
TBERIEE (m/s) YEHEE (m/s)

Bl 3-3-3~ ifslig R & fple B 2 B B 3-3-4 FRERE RS BEEEGEL MG

5.4 ¥ e BIR AL By M e 2w B[R (friction circle)

B 3-3-5~ B & 9 5% (& A H [ B 3-3-6 ~ H & 3234 (& cr B[]
E)RFFEHHG
VR BEH IR FHFHREROERT o - REE RIS P
F SRR T ed L ER FIF O i
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1. 4B 3-3-1 - B 3-3-2 e i F v !

AAP I S L DT 0 B AR P e R
Bed AR R Rl B GE BTFRA o 0 - h R T R REE
B(FRE), & TN chn s (W) ) 74 hAp e B T 0 5 g

L SRR RS PR EAS S SRR AR S 2

IR 3-3-3 B 3-3-4hF s E T A ()MEFFHE B O b o X DI 3 A
(w4 )i b THRRENEE(FHRE), & THFRoNdhe vl (BH
) ) BRI > Bt F - R e (TSRl e BT £ 0.3~0.8 it FF

o 202w g2 il B (voud )T e Bid nE EH - Lo

. ¥R 3-3-5 ~ B 3-3-6 ¢ AR (friction circle) ¥ v @ A #hrsas MAEGERY o (1)
b B R B BT i 0.2~0.5 ShfE R (v 1) 0 B 3Lk & gk T & 0.3~0.7
% o (2Rl B R % Bl T 2 0.37~048 (i B R (v 1) 0 A L e
By 7 32 0.33~046 cPT T o o AR AR R R T T R R B HE LT
V- Ko F TR S FRAHLE S AL UEF RS TG TR

B oo

=

ERHFAFHIZAIRIAIFIEBET 0 2 LIFARIRE D BRSO

()R mEHRERE
LP%FHE D 27 b2 @7pA @7 > & LRALR RS D ke Jf 4L

Fe 3-4-1 3 LAk B ko 4 45

-0 ] i £ @ b Vo AP £ % L B

(m/s) LG ) (cm?) (K)

1.64 42.56 0.6

1.68 42.56 0.6
5 &

1.72 42.56 0.6

1.76 43.32 0.9

1.80 43.32 0.9
10 &

1.84 43.32 0.9
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1.92 46.74 15
1.96 46.74 15
2.00 46.74 15
2.04 49.40 2.2
2.08 49.40 2.2
2.12 49.40 2.2
2.16 50.16 3.6
2.20 50.16 3.6
2.24 50.16 3.6
2.28 52.06 5.1
2.32 52.06 5.1
2.36 52.06 5.1

[Fe & Sk ie ) B 17 4p 3]
60 6

{

8
MR EAEK)

EEEE(em"2)

—o— B TE(cmA2)
i 20
10
0
1.5 1.7 1.9 2.1 2.3 25
HiE(m/s)

Bl3-4-1-2 2 gl @2 &0 6 ff

—o— 58 EFHK)

15 1.7 1.9 2.1 2.3 2.5
BIE(m/s)

B 3-4-2~ 7 b 2 3 PERRY 2 g2 #pig b A



2BCHEAF T S P A VB R > B AR R B it g 4
(D) > F 2 IR Fchizst 1 o
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1 == SAUDI ARABIA - JEDDAH CORNICHE CIRCUIT
2 Highlight To Add Next Track

s €4 @MC3 ()C2 1 Intermediate w Full Wet

Track Difficulty
Hard

Bl 3-4-3 g & * : Jeddah Street Circuit (B i % ie4 p {7 4p 4%)

(2 drp BB PEFR 2 HE(7 5 Bl i n AL AR R B R T
2 3-42 F D WAL AR R SR R

) i Wie AR AR

B
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Wi i eh T Y e o ad on :
B fp P;%‘ i . R ARG B | Rt (K)
(km/hr)
[F 428 B (°C) - /%% /2 %8/+ 16 : 90/90/89/89 ]
162 10/10/10/13
163 11/12/11/14
165 11/11/11/13
168 11/12/10/13
169 717/9/10
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