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Abstract

From time to time, we can see on the Internet or in the night market that people manually make and fold
aluminum wires into different shapes. Unfortunately, those items made of aluminum wires must be
produced manually only, which brings about the problems of low productivity and reproducibility.
Another problem 1s that this type of plastic processing can never be actually operated in the classroom.
Therefore, we students can only watch some films to get a rough idea of how 1t works instead of getting
hands-on experiences. With this mind, our project tries using single bend head for wire folding processing.
Based on the knowledge that we acquire in the classroom along with the processing techniques we
already have, we intend not only to develop a small folding machine but also better the techniques of
self-design and processing line mechanism, feed mechanism, shaft mechanism and screw mechanism with
the help of 3D printer's Arduino-RAMPS1.4 controller. At the same time, applying Python programming
language to transfer the graph coordinates into NC code as well as the ESP-01S Internet of Things way
enable us to directly control the required mechanical action to make the desired products. This way, with
this user-friendly machine, users can simply draw a sketch to make the finished product, without having
to learn the machine control coding. All in all, the characteristics of this machine can be summed up in a
few words: it can be automatedly processed and produced, equipped with 3D folding function, allowing
bending the materials into various shapes regardless of hardness, not to mention it s easy to operate.
With the compact size, it s easy to carry around. What' s best, the cost is low.
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#define SDSUPPORT

#define REPRAP_DISCOUNT_SMART_CONTROLLER

o WA E R E R

B3 LCD T4 (3 1R > SUNC Geode REELFIZE ramps1.4 _EAA5eY
HC-05 » IEIBEE RIS » TEATIZE » TP NC Geode RERHT E T3 Bl R (B E >
FPEHERE » X B Sssiiemiras o Y B Reiiiieil /e - M2SOPOSO B2 M2SOPOS90 43 B2
ISR NI R EFHIS S 132 BT NC Geode 1 -

G28

Go1
GIE3.99F500
G4P179.
M280P0S0O
GI1X28F5000
GI1X20F5000
G4P72
M280P0S90
G1X-20F5000
G1X-28.79F5000
G1X28.79F5000
GIES.00F500
G4P300.
G1X-28.79F5000
G1X28.79F5000
GIE6.0F500
G4P420.

[ (3 1T R AR AR [&](32)Python ##HHHY Geode &

= VIR
HA LT Goode FEFREIEMS SD RFH ERAVFERENEILA T3 - B HATFT 2 EIER

15



AR SD REVHHE o K T 7 (EFZER] - FMIBAGEHUEEEEME - HolHAFIE A2
HATHEESF HC-05 - SE IR B o] PAPERIER PR art - FERMIEREZEMS 2k £ SD
R F AL ES ERIT A R B R - P58 (R A 2 A% - INEEE AP 1#4H ESP-01S
HEZR T LU ] MT7688 - {EASTRERAZ R - 415R(3) - FfMTEEEE T ESP-01S » sEILFIHUHTAR
PRREFY IR - e R R

R(3) * VAR T AR

T e 7 = HETE DEN (ELnpEN
HC-05 B /N 4[i &
Raspberry Pi 4B | WiFi e = =
MT7688 WiFi 4N & =
ESP-01S WiFi /N H =

ESP-01S B4R\ » HAEF USB (BAESLHT G A B (33)Frrs - 1M ESP-01S (7
ESP3D2.2 (747 » TR I WiFi Bzt » 40 FIBIG34) » 3EmT LA BB P4
M ¢ SR{EREHTABI B Python HAS 14 1 ESP-01S MIBABEE o i T EN(E - 1 FLihis
(A M T T AT E M 5 AR AE -

‘7-///~ ‘ G .__ E‘ n e | g
®® Gcode Commands

=

=mm SDcard Files
i

b oe b e
FN-N-N-N-

[&](33)ESP-01S & FE% USB #i o] AR [&(34)ESP3D HYLIEE

Arduino

16



=~ IRFEERTER B ] 2 R

BefTesest 7 =8N EURSFAERAE > DL F100° /min $1#HE @2X10mm AYSE4RTE > @ 10 ~ 013
K 016 & - M EA A AL TR f 48" ~ 537 ~ 567 EEAIEQGS)FR - A LIS H
FIER IR » BT AR S A ERR - [N 010 BT A ] Ll NE 487 NIRRT
@10 7ERFRAIATRRE « B2 N2REH 02 ~ @3 ~ 04 =FEAREHTREHIE > FEMHESE T
AHIBRGIR AR — 2 AEQGORTR > [HE/MTEMH &S5 % 3.5mm ~ 4mm ~ 4.5mm > Kt
BAMTEEFT 02 (T4 -

216 213 210 = = =

| @2mm
® e o = = ==

@3mm @108R 4
o 53° 48°
; @4mm
#kk : @2 mm AL
[&] (35) A [5] AR & (36) B 13 R

00~ FERRHT AR B

AT MERMRHTE » 73 HIETEE A Olmm BELARER4AE - 01.2~01.4 - ©1.6mm $H4 ~
@1.6 B 02.0mm $ELR - PHRERE Rs>ai>n - & EE - WPIRVITERK T LT 01.2mm BUT
HIERER ~ ©1.6 LUNAYHIER - $m&RAIE @2mm BUT © 4018 37 Frr

A1mm @1.6mm
R R A 47 47

AV Avavie

@1.2mm @2mm
4% 48 43

10mm

&(37) i B E R

17



1~ N CObrEmEphnifr E R (2 T
BB EES R 23R S X B A 90 JEHF

BT HACHTFFEE R ELTE 90 FE » BRIEFRIFIE
BB X BT R A AR 30 EL 53 T P B BROLEA 7 BB

Ef

R TEBSR T > ST EMRITEHIRNSE > [LER HAEEZRIKHN CHETE A

FOE T ST H A SRR (%

HERAI&ER - &L Excel MRy Nz P ARG D — REEZ RIEE R ITIEE STRZAK
SRANE(38) ) [E(39) » X AT E A - y M Rl 2 A - KA HEAGEL -

180¢ - - —
(AR SR A LA X 14 B
160" : ! ! |
3 '
140 j \
120 i
100 ! | ; 5 100
+ [

80 SLOPE=-0.471688215 i
INTERCEPT=88.88711426
Y=-0.471688215*X+88.88711426

3 E
\\ i
1 -

Bl m—L SRR,

40 ' ' | \(X) 40

0 10 20 30 40 50 60 70 80 0
[ (38) IEHTE A B Y {H x

BIFERA (B

*
SLOPE-O.4OOT493€\
INTERCEPT=76.8839293 |

Y=-0.400749369"X+76.8839293 \“

Eei} '33”?- A .
10 20 30 40 50 60 ?(om
B (39) E T BT {E x
HIER (REL A=

FH RE AR > EERAE S E H Excel BEATH A4 T712 050 1 By
Y = —-0.47169X + 88.88711 &
Y = —0.40075X + 76.88393 & f1¢&
NGO AHO) BIERITE A Z MR > Bt Ue] DEt R RSB 2 I - W
NHZFLARE - W15 HE HIEair S mE i =% - EERR - 125 HE LA ENR
BENAREER 28 - AXNh X EAEETEARE - Y HEHESEEE -

18



h - BIE&ER

P 5 TE A R B B S o S8 52 P MBI AO)FT s - PR CAD (77
S HEIE]  NC TSHIAE S BB (TR 19 45 TR R S s -

B —.

it AR

¥ H#r 2 E %
MT7688:4 %} 48

124 AR

[ (40) 1% 5 5 i
&2 (L N TR E e Rt - TN T — RS IITeR E LA as T B AR > B

S VB PR S B4R on - S (] — AT LB PR AY8a4R - B2 CAD satEflE
an < PR N B (4 DA

19



AutoCAD D

O

10mm
-

10mm
-

10mm
P

[ (4 D) HT4R 2 fn CAD aat B aliambhi

i o

B3l Bl B EEER AT A AWTFeEE R 2 #ha 7] LIEt 3 CAD Bl Ay AR BT S AT
A HLIERERY 5 B A H 2 NC 85 E t aTiRIE NC S5 1Ry HE MG Z B 'R
B b R AR EBUERIDIRE » JTEREMTHE 2Tt - EFRKE A E TR ZER -
H1 CAD ¥ragéa it - BRIl > Ahgeie 2 Fizdit 3D FIEHERHIL - SIEMEE T (E -
(EF LSS T S R T S AR

20



— ~ BIEFTE G K IREELEL

T iE]_E T SRR A 2 AT S A BT A B4 N SRESHYEEE > 40 P RAFTR:

B - 33

F(4) TR

7 HRERG | FTEE | EEaE B |k
AVRR | BHBET | B Sl | AR | E
B |Es ek
LA

BT

1

SpfaE | ABSE | 20 R | (&
et

T | ABHE | B B | | &
e

=~ 3D HréREmEIE
AWFERR TFHEHTEDIRES - FERE TR T — T S i ahThRe - o] DGR E T e
5 [NEEATTH 3D RYES A FRIR o H AT HAYE S N E G DR -

4741 = 4

21



KRG B AT am o 5kat o SRRME » &SER e B S I H &S A B HTEL LA
JERUE FESBOET A 22 E AT e H AR - U N 2B A e B RS 2R &5
LAKFERH 2 B LY N S B R B (L 2 DORE - BRIERG(E - ARV
BREN Al Epth vl B 17t 5 CRREITHI B & TR L -
2GRS RAR
3 ILEHBHMAAE LI - BREHEEE  AMESTER &k CAD #ERR - AR -
4. AfR ftEdi TIFE T EAl(F - AREEIIR -

SAEHINS R B TR Ra L - ATRENRETE -
6. 4T =4y -
T BV TIRE T (EERAE -

il ~ 25308

Lok FesR ik - MM-12-430R SRR FRAE iy 12 ShERRE 2o DNREi & - fnE -
http://www.vinstoncnc.com/430rzhuanxianjiwutulun12zhoudiannaoduogongnengtanhuang ji.html
2B - 2 HBESHGITER - fwE
http://www.chn-zhansheng.com/dianyuanxian/20190628469.html

3.ProgrammerSought,Find 2 vector clockwise (minimum angle) rotation angle Python ,
https://www.programmersought.com/article/90377149699/.

4 Marlin,What 1s Marlin? , https://marlinfw.org/docs/basics/introduction.html.

SHRBLER ~ 1100 ~ RER (R 108) - HELE T - 2EEERGARAE -

6. BEfal (£ 108) « #&FFH I - 2EEBMARAT -

7. SR (E 108) - EASHIN4EEEE AutoCAD 2018 ZiE2:E R (HRFERE) - 2EEER
HAERAE

22



[

3% ] 100027

*ERA - BAFD AL XG0 4 L PRt 5

B 2o maker fFA o
BHT LA R E SR E Y o (Fi- B

i o

ZRT UFHB ST R AP O A o> R F WS

E’j’],i’# :Iﬁi o

3 s 2 o 2R UF LS A AFH
f2o < (IR L BARHMTR & SRR GE (vl i) $

WA R S e ERE L A B SR

El

(R L EnTE R4 [ fo bR R il (RN 4 -

BB AT SRR RS



	100027-封面
	100027-封面

	100027-作者簡介
	100027-本文
	摘要
	Abstract
	壹、研究動機
	貳、研究目的
	參、研究設備及器材
	肆、研究過程或方法
	伍、研究結果
	陸、討論
	柒、結論
	捌、參考文獻

	100027-評語

