Furkan Panayir Task1

FINAL PRODUCT = BICYCLE

No Name of Part Symbol and Number of
Part

1 Frame SP1 (single part nol)

2 Handlebars SP2 (single part no2)

3 Front Wheel SP3 (single part no3)

4 Rear Wheel SP4 (single part no4)

5 Seat SP5 (single part no5)

6 Pedals (2) SP6 (single part no6)

7 Chain SP7 (single part no7)

8 Brakes (2) PZ3 (assembled lower part 3)

9 Brake Calipers (2) SP10 (single part no10)

10 Gears (2) SP9 (single part no11)

11 Wheel Assembly AP1 (assembled part 1)

12 Gear Assembly AP2 (assembled part 2)

13 Frame Assembly AP3 (assembled part 3)

14 Lower Gear Assembly PZ1 (assembled lower part
1)

15 Lower Frame Assembly PZ2 (assembled lower part
2)

16 Complete Bicycle FP (final product)

Wheel Assembly [}

FP

Bicycle

. 1 Pz3
o rhzsembl |1 mer Erar fe
Lower Gear Assembly J Lower Frame Assembly Brakes (2) | (2
SP3  SP4 Core Bp7 NeR @R He VR Y P10
Front Wheel  [(1)] Rear Whee Gears (2) |2y | Chain [1)] Pedaks (2) J2) | Frame U | Handlebars 1) | Seat 1)

Brake Calipers (2)




Legal and

regulatory

requirements
checking.

Also research about

selling potential

Fedals,bell,0il for
chains

Manufacturing Process of Bicycle

Z1

Furkan Panayir 160477

Z2

Z3

v

v

v

1Choosing Correct
Materials

2 Technical 3D
Drawings

h

Manufacturing Main
4 parts (frame)

& Apply Heat
Treatment, polishing
and Chemical Etching
fo increase strength

Starting
Manufacuturing
complementary f side
parts

h

Checking if the side
parts are correct and
B working

{

il

Re-select materials
and start drawing
from the scratch

Testing Strength and
& Durability

is enough

rength and durabilii

correct

Yes |
)

Assembly of the
Frame and side parts

|

Last Assembly with
new suplementaries




POZNAN UNIVERSITY OF CT-1
et of Toohrol CARD OF TECHNOLOGY
Department of Technology of
Mechanical Engineering | No...............
Name of part The prepared for:
Name of part -the series production
The Bicycle Frame
Main structural component
No Name of Symbol of . . .
operati Name of operation Production production Setup time run time Notes:
on workstation worrkstation
10 cuting Cutting Machine FD2/250 04 03
Material
20 End Forming / Facing Lathe 48we43 0,6 0,4
30 Tgbe forming . Hydraulic tube bender HRB 40 0,5 0,6
Bending and shaping
40 Frame \_Neldmg Welding station 878D 07 05 Tungsten_lnert
Connecting tubes Gas welding
50 Heat tregtment Heat treatment furnace ELF11/14B 0,2 0,7 Contrglled
Strengthening frame cooling
Chemical and
Surface treatment . DWE4117 .
% | polishing and etching | A"l grincer 03 035 | mechanical
Strength testing N HZ-1414 Load and stress
70 Durability verification Frame testing rig (lixian) 0.2 0.3 testing
80 Final inspection Quality control station Kangu 0,05 0,15 D;r:r:je\r;issigglal
Quality control y 18.004.1 ’ ’ inspection
Prepared by: Furkan Panayir 160477 | Date: Checked by: Date: Notes:
Engineering Management 31.03.2025 Al operations
follow
technical 3D
drawings




Instuction card Furkan Panayir 160477

Simbol of part :
Z1

Code :

Operation: Workstation/ No of
. . assembly station operation:
Bicycle frame production 8
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Sketch and notes:
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Kimlik Gérev  |Task Name Sire Baslamgiz  |Bitis Oreiiller Kaynak Adlar |I1'.E15|m 5009
9 |Vov 10 13 | 1 19 | 2 25 28 31 3 12 15 18 21 24 27
1 » Operation Duration | Start End
z - Cutting Material  204dak Pzt12.10.0 Pzt 12.10.0 1
3 ™ Facing/End Formir 276dak  Sal 13.10.0' Sal 13.10.0' 2 | ul
4 wm  TubeBending  750dak  Car14.10.0 Per15.10.0 3 ‘ 1
5 [# wy  WeldingFrame  776dak Cum 16.10. Pzt19.10.0 4 51
& - Heat Treatment  432dak  Sal 20.10.0' Sal 20.10.0' 5 |
7 m  Polishing 543dak  Car21.10.0 Per22.10.0 6 | -1
8 wg  StressTesting 372dak  Cum 23.10. Cum 23.10. 7 \ 1
9 [ wy Finallnspection  138dak  P7t26.10.0 Pzt 26.10.0 8

Duration in Minute, Setup time included. There are Intervals between Works (Pause Lings).

Setup Time: black line



FURKAN PANAYIR CRITICAL PATH TASK ABOUT BICYCLE PRODUCTION

END

52

Previous process Proces designation Duration of the Numer of workers
proces (work hours)
Start A 3,5 4
A B 4,5 3
AB C 12,5 2
C D 13 3
CD E 7 2
E F 9 4
EF G 6 2
FG H 2,5 1
35| B 16
40,5 | G | 46,5
’ 3,5[12,5] 16 ( 20,5 | D | 335 495 H |52
» 435 |6 | 495
Mo N (072 5| 20,5 13| 345 295|255
\ 0 035 3,5"
16 | C 20,5
40,5 49,5
16 | 4,5 20,5 "733,5|E | 405
i 40,5 49,5
345 |7 | 40,5

(CRITICAL PATH IS HIGHLIGHTED IN YELLOW)
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Furkan Panayir 160477 Engineering Management

Morphological Analysis — Sustainable Urban Bicycle for Students

Phase I: diagnostic problem

The problem is to analyze and potentially improve the design and production of a

sustainable urban bicycle aimed at students.

Goal: Balance affordability, sustainability, and functionality in an urban commuting context.

Phase II: Parameter Identification

Parameter State I State II State III

A. Frame Material Al Aluminum All Recycled Steel ~ Alll Bamboo

B. Drive System BI Chain BII Belt BIII Electric Hub

C. Brake Type CI V-Brake CII Disc Brake CIII Regenerative

D. Assembly DI Manual DII Semi- DIII Fully
automated automated

E. Testing EI Manual EIl Semi- EIII Fully
automated automated

Phase lll: Problem Synthesis

- A2B3 (Recycled Steel + Regenerative): An ideal match for cost-effective, energy-

regenerative systems.

- A3B2 (Bamboo + Belt): Unconventional but eco-friendly but may need reinforcement.
- A2B1 (Recycled Steel + Chain): Traditional, economical combination.
- A3B3: Challenging due to bamboo's compatibility with Electric Hub.

Phase 4: Combine with parameter C (Brake Type)
- A2B3C2 (Recycled Steel + Electric Hub + Disc): Balanced.

- A3B2C1 (Bamboo + Belt + V-Brake): Viable.

- A2B1C3 (Recycled Steel + Chain + Regenerative ): Limited compatibility.
- A3B3C3: Not recommended due to structural mismatch.

Step 5: Add parameter D (Assembly method)

Combinations:

- A2B3C2D2: Recycled Steel + Electric Hub + Disc + Semi-automated (good balance).
-A3B2C1D2: Bamboo + Disc + V-Brake + Semi-automated (feasible).
- A3B3C3D3: Not possible to make due to structural mismatch.




Step 6: Add parameter E (Testing approach)
- A2B3C2D2E2: Optimal balance (semi-automated testing).

- A3B2C1D2E2: Reasonable for moderate production.

- A3B3C3D3E3: Impractical due to base incompatibility. (Also Expensive)

Final Results Matrix:

Combinati
on

A2B3C2D
2E2

A3B2C1D
2E2
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implement

A3B1C2D Bambo @ Chain Disc Manual Manual Unstable Frame

1E1

0 Brake material
may not
tolerate
torque from
chain drive

Final Analysis

Based on the complete morphological analysis, two optimal combinations are possible:

1. A2B3C2D2E2

Recycled steel frame, regenerative drive system, disc brakes, semi-automated assembly and
testing.

Advantages: Scalable, eco-friendly, practical for city use

Considerations: Reinforce frame durability

2.A3B2C1D2E2

Bamboo frame, disc brakes, V-brake system, semi-automated processes.
Advantages: Lightweight and sustainable, low cost

Considerations: Evaluate frame integrity and safety standards

After the Analysis — What Needs to Be Done?

1. Changes in Production

e The machines might need to be retooled or updated to work with new systems like
regenerative brakes and semi-automated assembly.

e We will need new equipment for testing the bikes, especially if we choose semi-
automated or automated methods.

e If we use materials like bamboo or recycled steel, we must make sure our machines
can work with them. They are different from traditional materials like aluminum.

2. Hiring New People

e Some workers should have experience with special brakes or electric parts.




e We may also need experts for new materials, for example people who know how to
work with bamboo.

e Ifwe change the way we test bikes, we will need technicians or testers who can do
the job correctly.

3. New Documents

We will need to write or update several documents:
e Assembly guides and instruction manuals for the new bike models.
e Safety certificates and product information sheets for public use.

¢ Any documents needed for selling the bikes in different countries or regions (like CE
marking in the EU).

How Morphological Analysis Helps:

This method is very useful because it helps in many areas:
e We can design new products, like a smart or eco-friendly bike.
e We can use new materials, such as bamboo or recycled steel.
e We can reach new customer groups, for example students or city commuters.

e It helps us find new ideas to beat the competition, such as offering bikes that are
easier to recycle or charge.

e It helps us think about new ways to promote the bikes, like using sustainability as a
marketing tool.

e It shows us where we can sell the bikes, maybe in new cities or countries with a
focus on green transport.



