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Dual Nozzle 3D Printing _ test 1 (=2 ¥ : 5% ®)

Nozzle Diameter 0.5mm Layer Height 0.4mm (2L)
Retraction Distance 3mm Default Printing Speed 30mm/s
Extra Restart Distance Omm Tool change distance Smm
Retraction Speed 20mm/s flow 2 60%

Dual Nozzle 3D Printing _ test 2 (=& ¥ : 9% )

Nozzle Diameter 0.5mm Layer Height 1.4mm (7L)

Retraction Distance 3mm Default Printing Speed 30mm/s
Extra Restart Distance Omm Tool change distance Smm
Retraction Speed 20mm/s flow 2 60%




Dual Nozzle 3D Printing _ test 3 (=& ¥ : &% ©)

Nozzle Diameter 0.5mm Layer Height 1.4mm (7L)
Retraction Distance 3mm Default Printing Speed 20mm/s
Extra Restart Distance Omm Tool change distance 5mm
Retraction Speed 20mm/s flow 2 70%

Dual Nozzle 3D Printing _ test 4 (=& ¥ : 22 ¥

Nozzle Diameter 0.5mm Layer Height 0.2mm (1L)

Retraction Distance Smm Default Printing Speed Smm/s
Extra Restart Distance Omm Tool change distance Smm
Retraction Speed 20mm/s flow 2 100%

Dual Nozzle 3D Printing _ test 5 (=2 ¥ : Zz}~¥g H)

Nozzle Diameter 0.5mm Layer Height 0.2mm (1L)
Retraction Distance 8mm Default Printing Speed Smm/s
Extra Restart Distance Omm Tool change distance 5mm
Retraction Speed 20mm/s flow 2 80%

Dual Nozzle 3D Printing _ test 6 («& ¥ : &2 %)

Nozzle Diameter 0.5mm Layer Height(layer stair) 0.2mm (1L)
Retraction Distance 3mm Default Printing Speed Smm/s
Extra Restart Distance Omm Tool change distance Smm
Retraction Speed 20mm/s flow 2 70%
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e 3mm, G 0% A ol HE AL & 5 AU
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Dual Nozzle 3D Printing _ test 1

Nozzle Diameter

0.5mm Layer Height 20mm
Retraction Distance Omm Default Printing Speed 1.5mm/s
Extra Restart Distance Omm Tool change distance Omm
Retraction Speed Omm/s flow 2 100%
O HzE 7497
4
tolg =4 STL Eefo] 2 AZE Qo Simplify3D
7}2 =7 11 (mm) M= 27 4.5 (mm)
=9] 0.6 (mm) =9 Azt 3m




Dual Nozzle 3D Printing _ test 2

Nozzle Diameter 0.5mm Layer Height 0.6mm
Retraction Distance Omm Default Printing Speed 2mm/s
Extra Restart Distance Omm Tool change distance Omm
Retraction Speed Omm/s flow 2 100%

Dual Nozzle 3D Printing _ test 3

S
k-.' W M.

Nozzle Diameter 0.5mm Layer Height 4.4mm
Retraction Distance Omm Default Printing Speed 2mm/s
Extra Restart Distance Omm Tool change distance Omm
Retraction Speed Omm/s flow 2 100%
- T4 HZ2E 23 Az HAol Mg Eol 9557 2mm/s 2 FHEH YA T, 500um
o Y= JHE YA S. FF UE ARE T o AW ¥8EY 73 &
2 AT Y A
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Type Function
s . SCREW Q% @Al Az o1&
€ . F2IHY 7t (~150%)
R « 25 7lstAE T= YA TS AR
c .+ DHE R US55
w
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Al
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SPECTFICATION
mag 4= Mendel Type-
SIZE 470366033 (mm)

WORK SPACE  100x100x100 (mm)

Llyhnder Type

Mozzie Z& 2 Siraw Tope

Nozde 25 200%C
=& 53 L& o =53 (0.3-10mm)
BED 2= 130 °C (MAX}
g HE AC 220V

o ZR (adr) 0.7 Mpa
13 1-23 Desktop Type 3D Printer hardware AFFA]
- Gentry Type #ul 7542 (AF £33 2 72 @32 A201E d7h




SPECIFICATION SPECIFICATION

IRl Mendel Type mElE Mendel Type
SIZE B0CxB00x 700 (rmim) SIZE A70x366x433 (mm)
WORK SPACE 200200200 (mm) WORK SPACE 100x100:100 (mm)
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a ] | n n T
5030

¥ 2-20 . Texture analyzerZ o] &3t

A A= R
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¥ 2-21. Texture analyzerg ©|-&3t A AZFo QW= 2AF A} vl
EEs
Pew | vadg | Ao | A9d | oA | 214
sample _ ek
(g) (g.sec) (g) = (g) T (sec)
(g.sec)
E300-6 | 24714.189 | 44828.368 | 37283.192 | —0.951 | 0.000 0035 | 09999
E300-1 | 24619.734 | 40077.274 | 40056348 | 0357 | 2.264 2685 | 09999
E300-7 | 15083.186 | 25019.499 | 20699532 | -0.832 | 0.005 0045 | 09999
E300-8 | 10122.826 | 18723.264 | 13785899 | 0713 | 0.771 1970 | 09999
APPLE | 8394610 | 25315245 | 12328358 | 60503 | -14.022 | 0350 | 0.9950
ENERGY | 5004.266 | 17265.005 | 17180.480 | ~1977.344 | 36900 | 0175 | 08849
E600-6 | 4209.804 | 8647.302 | 8647657 | —324.337 | -6.966 | 099 | 09624
YANGGANG | 3373.603 | 6462.693 | 5410090 | —779.408 | —402.607 | 1215 | 0.8559
E600-7 | 3110253 | 4791.761 | 4729936 | -35.184 | -3813 | 1570 | 09925
E600-8 | 2433133 | 4494.114 | 4470633 | -84990 | -3384 | 0850 | 0.9809
E600-1 | 2464833 | 4315220 | 4298094 | -218952 | -14525 | 0900 | 0.9490
CIICREN | 2214080 | 7812.863 | 7700867 | -122.789 | -11.815 | 0175 | 09842
SAUSAGE | 1674370 | 4570.070 | 4554.370 | -26.983 | -2.626 | 0165 | 09940
BANANA | 1582108 | 2621449 | 2490610 | —275.176 | -13835 | 0065 | 0.88%
E300-3 | 1580085 | 3374.046 | 3372124 | 2021 | -0.018 | 0015 | 09994
E300-4 | 1292669 | 2582.635 | 2398369 | 2021 | -0.044 | 0045 | 09991
E300-2 | 1257.823 | 2842587 | 2840315 | -3447 | -0108 | 0045 | 09987
E300-5 | 699180 | 1411.724 | 1150271 | -0951 | 0.084 2435 | 09991
CHOCOPIE | 272505 | 964.306 | 918719 | -14.858 | -2278 | 0550 | 0.9833
E600-5 | 229223 | 556.883 | 468334 | -16.047 | -1590 | 0800 | 09657
E600-4 | 196832 | 554474 | 492226 | -30668 | -0523 | 0050 | 09376
COORED | 195575 | 534984 | 442807 | -65971 | -11012 | 0300 | 08510
E600-3 | 109.09 | 386847 | 275176 | —25081 | -1584 | 0710 | 09083
E600-2 | 52164 | 289703 | 82612 | 2853 | -0903 | 0810 | 09654
BREAD | 35145 | 307260 | 91.765 | -0951 | 0028 0640 | 098%
- E300-8¢] A% Atde} P E9l upabglo] Hls=slm v =%t A7E ZFS At o dE
o e 749 E600-78 HHAEE vl vl A SN ES HAAY "HolHA AR A

o8 RO oie.
- e} B600-29F AMAES] 9 WA, whALE, A,
4e A AgHes ue fAS

< 2As e Aew gl

%%‘J dollA B Hls=gt *é
EE 3

oz Aq3En Az S 2 He W oH
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Jm
oX,
e
-+

@ 2 8ARE AHE3te] 3D ZAHE o] & ZUY HF Axg F¥A

@ A EAEE AIE3le] 3D ZHUHE o] &3 ZAY AF Az

i Al

i

K

1 Agar 45w/w%

2 Agar 5.0w/w%

3 Agar 55w/w%

4 Agar 6.0w/w%

¥ 2-22 . Agar®] %4 3D ZHY AE A%

- 3kdo g 3D printing AZE A7 8% o|AFE = AzRE 75 BEUF Hof AHUARE
T3] FEo] A=z oH %

- Agth o= 3D printing A A 25wwWrill e F=7F Yol HF T HAA HF
=7bsstaL, 3wiwke Alxe Hu AR 24 548 T30 =gl gF2 #eol AA
23l

- ks A@dy G50 2= 3D printing AZ7 Brsd Aol ddE o M B3
of Az
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BEH

3
fol

Az A
agar | gellan gum

!

i oK *".". ‘!:i A -‘
= 1

45w/w ';f

. 30w/w% | fL '
A =

|

lL‘

5.0w/
. W 3.0w/w%
2

5.5w/w
3.0w/w%
%

6.0w/
Vs ow/w
%

3* 2-23

. Agar®} Gellan gum® =3 H] &

i
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® Texture analyzer& o] &3 3D ZIHE 2 F9 Fd

e

)

Jm
o,
R
Sy

Sample
(w/w%)

A 45

Farce bl
[

#and

mag

A 5.0

A 55

oo |

o 3 B F

E
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Foecaodgl 8 3 2 =
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|
A 6.0 b
\
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"
i I
JP = + s
| Vit i
o
,
Fr L

, v, .
"l ™

: - —
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Mean force(d

10000

Timea fdeec|

1000

100

10 -

AR
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- 113 -



10000

1000 |
[
E
T
100 4
- 2D
3 2-24. Agar®] %4 3D ZHH 2% B4 vl
A
o7 H}-A} 3} f72s | HAEd= | dyHA RS
sample ) ek
T (g) (g.sec) (g) = T (sec)
(g.sec)
A 45 201775 1028.792 451.967 -5.364 -0.114 0.060 0.9881
A 50 315.804 1331.989 641.955 -1.073 -0.018 0.675 0.9983
A b5 446.212 | 3150.565 897.231 -216.882 | —-85.354 0.510 0.7582
A 6.0 571.058 2421.069 1280.524 -0.834 0.029 0.125 0.9993
¥ 2-25 . Agar?] T%d 3D ZHEE 2Eo EA v

2
il
od.
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GA1.50

GA1.67

GA1.80

GAZ2.00
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10042

—
=
o
£
£ 100
=
m
L1}
=

10 -

SA1.50 GA1ET SA1.80 SA2.00
Percentage{w/w )
1009

]
L
m
3
2 10g
b=
L]
I

10

GA1.50 GA1ET GA1.80
Percentage|w/wi )

i

¥ 2-26. Agar®} Gellan gum®] =3 #v]&¥ 3D Zdg g 2

9

i
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- 2

Hads | vpabg | HodE | HaAdE | dyA =37
sample ) ek

(g) (g.sec) (g) = (g) T (sec)

(g.sec)
GA1.50 222.69 674.54 343.42 -10.60 -5.05 1.28 0.97
GA1.67 319.77 1048.79 518.76 -9.77 -1.52 0.26 0.98
GA1.80 151.25 489.74 266.277 -3.81 -0.14 0.09 0.99
GA2.00 307.10 1104.49 521.50 -2.86 -0.20 0.11 0.99
¥ 2-27. Agar®} Gellan gum®] &3 H] &9 3D ZdYH 2 Fo] EA4 Wl

- oly® 3D product A= Zol

7] wWEolzt A,

A% Ao
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ALAEE 3D TIAHE AEFF A HELAYS EAY vu E HAF

71 Z-
g | el | HAE | HAHAER | oldA | A B

sample | (g.sec) (g) 2 (g) T (sec). o

(g.sec)

APPLE | 839461 | 2531524 | 1232836 | -6050 | -1402 | 035 | 1.00
E%%}Y 5004.27 | 17265.00 | 1718049 | -1977.34 | -3690 | 0.17 0.88
YANGUA | 337360 | 646260 | 541000 | -77941 | ~40261 | 122 | 086
CHICKEN _ .

AREAST | 221403 | 781286 | 779087 | 12279 | -11.82 | 017 | 098
SAUSAG | 167437 | 457007 | 455437 | 2698 | 263 | 016 | 0.99

BANANA | 158211 | 262145 | 249061 | -27518 | -13.83 0.06 0.89
A 6.0 571.06 1291.01 1280.52 -0.83 0.03 0.13 1.00
A 5.5 446.21 2226.84 897.23 -216.88 | -85.35 0.51 0.76

GA 167 | 31977 | 104879 | 51876 | -977 | -152 | 026 0.98

A 50 31580 | 65376 | 64196 | -1.07 | -002 | 068 1.00
GA 200 | 30710 | 110449 | 52150 | -286 | -020 | 0.11 0.99
CHOECOPI 27251 | 96431 | 91872 | -1486 | -228 | 055 0.98

A 45 27178 | 47916 | 45197 | 536 | 011 | 006 0.99
GA 150 | 22269 | 67454 | 34342 | -1060 | 505 | 128 0.97
GA 180 | 15125 | 48974 | 26627 | -381 | -014 | 009 0.99
COOKED

RICE 125.57 534.98 442.90 -65.97 -11.01 0.30 0.85

BREAD 35.14 307.26 91.76 -0.95 0.03 0.64 0.99

- A, B, HUFEA, &AA, vbdueE 3D ZYEE AAERT 39 E 9 HOA =T
o
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3L

@ Color Jet Printing ®2]¢] 3D printingo] ¢J3) Z@E] A 2Fo] EH AF

@ Color Jet Printing ®2]¢] 3D ZTHH L 93 4714 izl

Grid 1 2 3 4
Width xDepth x
) 22.0x20.0x20.0 22.0x20.0x20.0 22.0x20.0x20.0 22.0x20.0x20.0
Height(mm)
Weight(g) 6.20 8.13 6.94 7.14
Volume(mma3) 6197.12 8131.93 6942.66 7143.43
Area(mm?2) 7658.26 6092.36 4942 .62 5354.31
Design

3 2-28. Color Jet Printing ®219] 3D ZdHEHS 93 4714 ¢Ak<d

A S 45°

Malto dextrin
grid 1

Malto dextrin
grid 3
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Malto dextrin
grid 4

¥ 2-29. maltodextrin®] grid® 3D XY A& Ax

- whey protein®. 2 3D printing Az A3} grid7} A71A &3 powder7} 2SI oA A A =7}

=7
- CIP 71719 A =4< 77 Q& 717 2738 B2A st grid2, 3, 42 Az
- gridl& 3 layeroll spread 1, jet 3, &2 1 & 3t 2| =3}
- grid3 3 layerol spread 19, jet 2%, 42k 19 A sl A x5
- gridd 3t layerol spread 19, jet 2@ 2 3s}o] A =3

Z

@ Texture analyzerg& ©|&3F 3D ZIHYH 2 F9 ¥

ﬂ

Jm

4 a7

A
=

i

3 A e

Malto dextrin
grid 1

Malto dextrin
grid 2
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== |I
-l -l.
Malto dextrin - | J S I
grid 3 i ‘l /
- J
-1 L
e | I .'rﬂ Eﬁ{n ;.'I-E
f :}'I 'J,r"
-1 3/
- T = . “F;
b |
il f
b :II '|l'
i .,
. o %
Malto dextrin . - S
. 5 |"h‘~b.-' _______
grid 4
". ‘? o o
I:'::.
AL ) st
i [ B
I ,,.-".'_,-'J. ——
s n L S e S
[f A= _,_‘_»y,.::-:;;mf —I
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10000
Malto desxrein
1004 4
o
1
=
2
=
m
o
=
100
10 T T T T
1 2 3 4
Grid
e+
Malto dexrein
Te+4
o
&
2 te+d 4
B
i
I
2+2
e+ T T T T
Z 3 4
Grid

19 . maltodextrin®] grid®¥ 3D ZHEE 2] EA v

o] &4 Wl

e

¥ 2-30. maltodextrin®] gridd 3D ZHE % 2]
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%

sample Hyzd | vparg | HOAd=E | HoEER | dy A =34 e
(w/w%) | = (g) | (g.sec) (g) 2 (g) Ea (sec) v
(g.sec)
Malto
dextrin | b3b8.855 | 9182.646 | 7754.26 -5.36 -0.042 0.015 1.00
grid 1
Malto
dextrin 665.735 | 9810.442 | 2518.117 -1.669 0.056 0.06 1.00
grid 3
Malto
dextrin 525.879 | 3422.097 | 1394.044 -5.36 -0.057 0.02 1.00
grid 4

- 43843} 3D product Alx= Fol TAEE ZIAA 22 27(et, &3 Ao

=
S Q8] ex7h 2 Aolet Az,
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@ 3D TAYE NE} A4 NEFY BY 54 vlw

e
sample a7y | vpabe | AdAE | HdgE | oy A 34 .
(W/W%) = (g) | (g.sec) (g) 2 (g) =% (sec) ve
(g.sec)

APPLE | 839461 | 2531524 | 1232836 | -6050 | -14.02 | 035 1.00
ENERGY | 500427 | 1726500 | 1718049 | -1977.34 | -3690 | 0.7 0.88
cip grid 1 | 5358855 | 9182.646 | 775426 | -536 | -0.042 | 0015 | 1.00
YANGGA | 337360 | 646269 | 541009 | 77941 | -d40261 | 122 0.86
GREREN | 091403 | 781286 | 779087 | -12279 | 1182 | 017 0.98
SAUSAG | 167437 | 457007 | 455437 | 2698 | -2.63 0.16 0.99
BANANA | 158211 | 262145 | 249061 | -27518 | -1383 | 006 0.89
cip grid3 | 665735 | 9810442 | 2518117 | -1669 | 0.056 0.06 1.00
cip gridd | 525879 | 3422007 | 1394.044 | 536 | -0057 | 0.02 1.00
CHOCOPL| “o7p51 | 96431 | 91872 | -1486 | -2.28 055 0.98
COORED | 19557 | 53498 | 44290 | -6597 | -1101 | 030 0.85

BREAD | 3514 | 30726 | 91.76 095 0.03 0.64 0.99

- 3D ZU”E MZ A= gridlet 3ol grid3,4Get 2¥)el Hl&] HHEg=E 2 F
ol E=d oy Ax Al £ ¥l BotH 2L =0l AxE Eolvte

=
3} wergtol 37157 WEeleh AZE,
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Q) AF 3D ZdHE FtEIA ML A% AF &4 24 Ottt

Obh 23, 424 § Ad ATE A% vole Fotay 98 9 wlole BdE AT

Bk A 58 SLS(Selctive laser sintering) ¥4 Sol 283 AZo EAS =37 ¢
g AP ATe Yo ® AEA nio]ujs, 1A F& o838ty Hiole HYHEE o]
83 EAS dolrr] 93t FDM(Fused deposition modeling) &2 AFA A dL FR3A
o
= .

(W) &42%% ¥(Carbon neutral) vlo]Qujx~ 4 2 ZAHE A3 nio)lQ FAIWE 7w

A%, MAE 5o volevat thy] Fo) CO, B FE Aeky] W, #H7] o 55t
BalEol® AT oy Fo oluEws $FE WA gEdE A2 ¥8se DTAH
Qeple AR A 24 B AFHAT ool vlole BeWE WFo] EFHE
AR, AL BANE AT A DY

31, wlol o Hepwle A A

GdAd AeAl, AF =27, A FAbE 5 ovbeleriaeh e AR 2AE

L
_1_4
o
bl
BN
oX,
i
2
ol
)
i}
kv
=,
il
&
>,
Jkﬂ X
Y
o =
i3
jus)
=
‘O,
N
=)
>,
o
o,
Q

e
=
-
to
il
A
&,
[m
Y

e
M
_>~4
__}i{
ll
O>:|:_‘4
[-'>4

S A% 1A B, 2ulde AT 2E 4 g AF 24D

NEAE ol AT AN - AA A - B4 2 754 sl

O Hiole HHHME Ax§ AL vlole A A

- dlo]le W ES A S E PLA, Wood, Elastomer, PP, AF3lA B3] nlo] 2 #H=(TGR), 24
EA4 vlol vl ~(FA, HE, £ 5), 2Y = AA}IAS.

- 44" Y=< Inorganic filler(CaC0O3), &3 ZwlAld Fe2+, o|F2A3S 71 AF4ks)
Az Bx23124KSoybean oil), €2, g1 F40|L FAIAE £7)4HCitric acid) 2
vl | R(LLDPE)S = Ao F93 tha, 500 rpme. 2 100+10C =2 o 71X &
& 2 FEAXE T Azt dEHAF7IE ol &t Hid &% 170C, 23R/
Q%ﬂ’—?li 800 rpme.2 ZEHEE Axsa, & AEFT A FAE SAs) T4
2 Y443 b, olF 2-3 mm Z7|2 A” st 4FsAY &3 (Oxo-biodegradable, Oxo-bio)
Hio] @ HI(TGR)S A Z3tH 1 JErE £ 3-2.9F 2o
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7 3-2. A AR vlo] o HE A EH]

Function Recipes (%) Materials
Inorganic filler 20 CaCO, , talc
AR5 S A 1.0 Metal salt : Al, Fe, Ni
aRely 3l 75 Linear low density polyethylene (LLDPE)
A5 AHSHA 1.5 Unsaturated fatty acid
= 3}A 3.0 Waxes
Aks} Fuj A 1.0 Organic acids (malic acid, citric acid etc)

@ wole WeAE A%

- Alz=% whole Wzl PLA, PP, ABS, 4B A Hlolerlx 5 FWe] H5d &4 5L o) &
sl BRE A% QAo el=atel A PLA BepuE, AstARs) ABS BeuE, o
e EAAE BeE, $2 s 452 ARKAE ol BUE Ade ol

& AS AAE b E 3-3.9 22

¥ 3-3. vlo]lo IAWE A8 HAY
(1) PLA filament (%3] HZdE)

T %) H] 12
712 PLA 89 dtAAdI =4 st PLA
Elalzh 5 10
o~ 1
A 100
(2) Bio ABS filament (¥}o]2 ABSZZHE)
T 3HFH%) B] 11
ABS 88
TGR 1 SRS drole Azl
Ebabzh 25 10
ok~ 1
A 100
(3) Bio Flexible filament (F}o]2 <14 AWl E)
iy 3HF(%) B3
Elastomer 88 SK Soulmer 875
TGR 1 AbsiAY R3] wlo] o HE)
[Sald ety 10
ok~ 1
A 100
(4) Wood filament ($-= Wl E)
& %) H| 1L
Wood 30 =5
Homo PP 58 Homo HCPP HX3300H
TGR 1 AbsEAY E-5)) wlo] o )
[Saled ety 10
ok~ 1
A 100
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71 dA 2 A 3D " E vhel e et E= o 19 3-1.9 2

PLA filament Bio ABS filament

Bio Flexible filament Wood filament

1% 3-1. 3DZHEE L 1ol &

e

gl E
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Q@ AAF A 43

- vlole WWE A4S $E F, 3D

ZPE ARE AR APe FARAL, FIE d
5719 olgeltleol A 247 F ATE U FFHAS
- wlole WelMES o] §3 Therd 3D =

dH AF AA AFE shla, #d AAEL
g 19 3-2.9 25

=3

Charmander - PLA

Eiffel Tower - PLA

19 3-2. Hlo] QI HHEE o] &3 AAE FHE
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- AZHE nlo)e FIIWMEZE dIYrE U1 ¢l Bio Flexible filament WA EE= A3 3D
HdEHEE AZo] E715388 s A2EFOOA U774 =&Y Agrt "Hol vdeos
T ZoHY Fo] Hi= ddo] WA, olo me dgrEN e =4

o
2 239 SHL AN Bt AN,

5

- ®Ao] PLA filament, Bio ABS filament, Wood filamente] 7% A XS Aae 5 9L
o}uk Bio ABS filamente] 7-¢- ABS o] EXA =40 Ad] &8 AL thokstA vt
H EES T F Js Aoz e,

- Eiffel Towere] A% 7F¢ dol=r7} =429 %= PLA, Wood filament®Z EA|glo] AAHE
. I1EA T Bio ABS filamentZ2= AJ4He 7HssHAT O 2 EA-A S g ste] A4S
FTA Y= ol ABS &A1 @A €& S W WA Ues A wiadd g $F
871 E AlACE s A, ol fFe W 259 F7|7l £0]9F ABS HHHWEY £=
Aol B AalA AF A4 EF FHOE Q3] 483 E9o] HA 7] WEo|AUAT
ol A =3 2APA A 3D ZH-E HH|E ARESt] ALto] vhsd AoE wkg.

- Pencil Vase A|Z<¢] 7% PLA filament, Bio ABS filament, Wood filament 4] 7}A] s}o] %
I E 252 2 FAgle] LS & AAY Woode] -9 &gloldo] 2 A #olA
EAT o] et AR ZAZ AFE Ayitsle Ade 2A7F gl e

(th 3D ZdE§ Hlole HIHME AAF A=

- 13 Wol AR weE 2419 PLA, ABS, Woodsh @el A4 AEd $A@ 2AHL
@37 A3 A whole THWES Age] BAY Ao ARHo], AW JHE ¥
AY # Y& 24 BeNES Hrtste] wlole BekE ALE HRL

- 3D ZHEE "ol HHNEE Axstr] el vijlY gog n@gar aAoin Ad 4R
Q1 TPR(Thermo Plastic Rubber), 7dZ&4#1<1 PP(Poly Propylene)2} PETG(Polyethylene
Terephthalate GlycoDE A3, AHEMAEsNA-S FAI8k7] 8l 13} A=A /st 43
A &-3}(Oxo-biodegradable, Oxo-bio) v}o] 2 HB(TGR)S Ealsle] AHHES /i3t L.

© =AYl AFE vole A2 FoWNE AL

- ARelgERe® AFES v EA &4 PP, PETG, TPR ¥ TGRS ©]&3te] njo]e il
EE Azxss. TPRY ¢ 8w FFol wet ddEA ] Wsteted dd =] whet
dd EAo] wl$ 943 TPR 20, A2 =7} 719 TPR 50, A& &7} W& TPR 70< A
&3t dAET g8 35 FHHES AxdAE. Az AL Aule (FHEAEHA
o] 2% J2EZFH HIF(=dd: FILIBOT, Abo]=: 440(D)*195(H)*270(W), & 12kg)
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F 34 Ad= =4 vlo]le A4 IHHE HjgH| (&1 w/w)
. Wele @d | wole a4 | wels a4 .
ZgdE 1 THHE 2 g dE 3

TPR 20 99 - -

TPR 50 - 99 -

TPR 70 - - 99
TGR 1 1 1 A EF] Z 1 A
A 100 100 100

¢l Link Pro+& ol &3 ZHHES XYt T2k A ZH" 43S Tt 2A 4
ZHUE 24 2325 210C, HE2% 50T, ZTHUEREE 10mm/s °JRoy, ZHE =
T YW ES dAE7 UF ®of 3D ZRHY HHWE F5 7leS TS J2E
FEY WFE FUY Atolddl A&LsA 7ol dAo] HAEGS. ZHHEEE 10mm/se]st
2 APt = MAHA A5, ol= @A FDM ¥4 ZHE 9 AR, d4d HHE
g ZHEZE SAIH7] o] A A& o gl Ho s FEAS. ol YHE
TawAE MAsH] f8) A B} 48 HUbst BYWEESE Axd AUt UAe-
A2 &A1 PP, PETGS 992 449l TPRS &35t "l s 3 FZHE Az A
FS APk, TPR 203 TPR 500] ¥ 4§ &Aool F=Fsle] AGgWES =
Hol| A& Aol dAS A A FAAHE ©Ho] AN, TPR 709 45 A4HE =
Aol Mg AAE dASA FAHAS. wEbA BHHAE A zo= TPR 700] 4¢3t
2O R AtgEo FF YW E A x| HIlEe A4F &A1& TPR 7022 A4t 3
3w

T3 FrHH o R vt AS 98 F=dES HUbete s % 353 22 IYWEE

¥ 35 B4 uolo hebwe wghy (9] w/we)
FE4 J54
h=)
TE dole WaWE 1 | Hole Wepe Al
PP 48 -
PETG - 48
TPR 70 48 48
B2 3 3 g+ (Talc)
TGR 1 1 A B3 Zuj A
SHA 100 100
@A 2 ole WehES npasAE 59 79l BelRe ol sslel BowES
AZSAAE. PPS} PETGE AR NERe] G2/l WEel Walne 3 258 AT
o7l 9 =d, vlole ATHWHE 19 ASE IHAEEE 6, 2 EE 200C =2 AAs
95, Hlol o WEHE 29 Aol HALES 6, wEeTE 180C AT o, T Do}
WE B= gesoz wztshel Azshe] Link Pro+s A-she] 2%e WelwEs xa
B Bae
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Process Mame: Process]

Select Profile:  [FOOD (modified) ~| {Llpdate Proﬂle] {Save as New| | Remove |
Auto-Configure for Material Auto-Confiqure for Print Quality
[PLA ~le| (@  [Medum x| 2] @]

General Settings

Infill Percentage: D 1002 71 Include Raft "] Generate Support

Extruder iiiLaiyier | Addifions | Infill | Support | Temperature | Caoling | G-Code | Seripts | Other | Advanced |

Extruder List
(lick itern to edit settings) EXtrUder 1 TOOlhead
Ednider 1 Overviw
Extruder Toolhead Index [Tool 0 5

Mozzle Diameter 0,40 %] mm
Extrusion Multiplier 085 &

Extrusion Width @ Auto ) Manual (045 - mm

Ooze Control

[7] Retraction Retraction Distance | 0,00 | mm
Exfra Restart Distance | (.00 | mm
Retraction Yertical Lift | 1,00 | mm
Retraction Speed 10000 | mm/min
[ dd Extruder ‘ [ CoastatEnd  Coasting Distance 0,20 - | mm
7] Wipe Mozzle Wipe Distance 5,00 - mm

| Femove Extruder

‘ Hide Advanced H Salect Models | 0K || Cancel

19 3-11. 3D ZHE 9 == 27 (Nozzle diameter)¥ ¢ ZF(Extrution multipuller) 2%

Process Name: Process|
Select Profile:  [FOOD {modified) ~ | [Update Profile [Save a5 New| | Remove |
Auto-Configure far Material Auto-Configure far Print Quality
[PLA -] |§| E| [Medium | |§| E|
General Settings
Infill Percentage: D 1003 [ Include Raft || Genarate Support
| Ewtruder | Laver | Additions | Infil | Support | Tempersture | Cooling | G-Code | Scripts | Other | Advanced | =
Speeds Filament Froperies
Default Printing Speed 5E|'.'[i = mmgmin Filament diarneter 1.'Elﬁ[ltln =1 mm
Outline Underspeed 100 = % Filarment price 23000.00 =] pricefka
Solid Infill Underspeed 100 = % Filament density 1,25 +| grams/cm™3
Support Structure Underspeed 100 =k
=Y tnls Movernent Speed 5000 |2 mm/min Bridaing . )
s E00.0 . Unsupported area threshold 60,0 = sgmm
Extra inflation distance 0.00 = mm =
Dimensional Adjustments Bridging extrusion multiplier 100 E %
Horizontal size compensation 000 = mm Eridging speed multiplier 100 5] %
[ Hide Advanced ‘ | Select Models | E @

% 3-12. 3D ZHE 9 A= £ % (Default printing speed)2} 717] 25 &% AA
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Procese Mame: Processi

Select Profile:  [FOOD (modfied) | [Undate Profils] [Save as New| [ Femove |
Auto-Configure for Material Auto-Canfigure far Print Quality

[PLA - @]  [Medium - @]

General Settings

Infill Percentage: |:| 1003 | Include Raft 7] Generate Support
| Extruder | Layer | Additions | Infill | Support | Temperature | Cooling | G-Code | Scripts | Other | Advanced | =
Y Extruder 1 Temperature Temperature
Extruder 1 Temperature Overview
Temperature |dentifier

Ternperature Controller Type: @ Extruder 0 Heated build platform
Felay Temparature Betwaen Each: [7] Layer [7] Loop

[¥] Walt for termperature contraller to stahilize before beginning build

m

Per-Layer Temperature Setpoints

Layer . Temperature Add Setpaint
L 19 Remove Setpoint

Laver Number 1

Temperature 110
[ ‘Add Ternperature: Controller |
[ Remoye Temperature Caontroller ]
[ Hide Advanced | [ Select Models |
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A5 A7 (g) 5238 & (%)
= 45 45.45
o] 7} 5 50 50.51
2 e 1 1.01
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] E] 2 2.02

UE-S 93 =S Thingiverseol A 23 =Ho|R, AZEYo HAAHL F
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Avta s 3D ZHUE A9 ol E HIROE HHF AZEojte] HAo] e
stokal Abm .
AEE AYPstd F Bolds HAaded =59 258 S8Fl WS YolFd o=
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(First Layer Setting), W-x]-3-(nfill percentage), <% A A(temperature), =4&%
(Speeds), €&}l EA A (Filament Properties) &2 XA A 2da s AAZHA A

= M35+

=5 AN BYWE 29 Ae AA AEFA X @7 AFE T 0909 1.75
mm=z 73 3 %li ko] olsd W EYHEH HESA F=F YEIAAFT olsd =
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Process Name! food

Select Profile: | FOOD (modified}

'] |I_I|3date F‘rnﬂle| |Save as New} \ Fiemoye ]

Auto-Configure for Material

Auto-Configure for Print Cluality

FLA

-] [@) @

[Medium

-] [@) @

General Settings

U

Infill Percentage:

40% [7] Include Raft ["] Generate Support

Extruder | Layer | Additions | Infil [ Suppot | Temperature | Cooling |

G-Code | Scripts | Other | Advanced |

| Hide Advanced || Select Models |

(click itiﬁr?odirdlﬁisstettingﬂ Extruder 1 Toolhead
Extruder 1 Querview
Extruder Toolhead Index [Tuol 0 -
Mozzle Diameter 090 5 mm
Extrusion Multiplier 4,00 2]
Extrusion Width @ Auto 0 Manual | .08 mmm
Ooze Control =
[¥] Retraction Retraction Distance 0.20 2 mm
Extra Restart Distance 0,00 S mm
Retraction Yertical Litt 0,40 | mm
Retraction Speed 18000 = mirn/in
| A Eamider | 7] CoastatEnd  Coasting Distance |0:20 mm
| e | 7] Wipe Nozzle Wipe Distance 5,00 mm

[ ok Cancel |

9 3-24. 3D =¥EH =& 7% (Nozzle diameter)¥} <= (Extrution multipuller) A4

Process Mame: food

Select Profile: {FOOD {modified)

'| |I_Ipdate Prnfile| ‘Save as New| ‘ Rermoyve |

BSuto-Configure for Material

Buto-Configure for Print Quality

[FLA

RIENE)

IMe.dium

-] (@] [©]

General Seftings

Infill Parcentage:

anx

[ Include Raft 7] Generate Suppart

| Extuder | Laver | Additions [ Infil | Support | Temperature | Cooling | G-Code |

Scripts | Cther | Advanced |

Layer Settings

Primary Extruder |Extruder 1 -

First Layer Height

First Layer Settings

[z %
[TRE
CTRNESE

[7] Print Islands sequentially without aptiization
71 Single outline corkscrew printing mode {vase moda)

‘ Hide Advanced H Select Models |

19 3-25. Layer Settings

Firat L Width
Prirnary Layer Height 01,9000 mm Ekraeti
First Layer Speed
Top Solid Layers 3 =]
Bottorn Salid Layers 3 2| Start Points
Qutline/Perimeter Shells 1 3
Jutling Direction: @ Inside-Out ) Outside-In

1 Use random start points for all perimeters
@ Optimize start points for fastest printing speed =
"1 Choose start point closest to specific location

X0 ¥ | 3000 mrm

oK | [ Cancel |
A3} First Layer Settings A

=

]

d 7
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Process Name: food

Select Profile: | FOOD (modified)

=] {Update Prafile| |Save as Mew| [ Rermove |

Auto-Configure for Material

Auto=Configure for Print Guality

PLA -J[E] @] [Medum -] (@] [@]
General Settings
Infill Percentage: D 40% [ Include Raft [7] Generate Support
| Estruder | Layer | Additians | Infill | Support | Temperature | Cooling [ G-Cade | Scripts | Other | Advanced | =
Speeds Filament Properties
Default Printing Speed 300,0 mmAmin Filament diameter 1,7500 |51 mm
Qutline Underspeed 100 =% Filarment price 2300000 -+ priceskg
Solid Infill Underspeed 100 &l % Filament density 1,2‘5‘ || grams/om™3
Support Structure Underspeed 100 = %
= Awis Movement Speed 3600.0 mm,/min Eridging
2 Bais Movernent Speed 5000 =) i Unsupported area threshold 50,0 = sgqmm
Extra inflation distance 0.00 S mm £
Dimensional Adjustrnents Bridaing extrusion multiplier 100 = %
Harizontal size compensation 0ol z mm Bridging speed multiplier 10 =%

| Hide Advanced || Select Models |

198 3-26. 3D ZHE 9

Process Mame: food

AtE & %= (Default printing speed)9} ZEHE A A

Select Profile: |FOOD trnodified)

v| |Update Profile| |Save a5 New] | Remove. |

Auto-Configure for Material

Auto-Configure for Print Quality

[PLA

] [@] [®) ] [@] [©)

‘Mediurn

General Settings

Infill Percentage:

40z [ Generate Support

B

7] Include Raft

| Cooling | G-Code | Scripts | Other | Advanced |

Ternperature Controller List
(click item to edit seftings)

Extruder 1 Temperature Temperature

Extruder 1 Ternperature

Owerview

Temperature |dentifier [ TO |

Temperature Controller Type: @ Extruder ) Heated build platfarm
Relay Temperature Between Each: [7] Layer [] Lagp

[ Wait for ternperature controller to stabilize befare beginning build

Per-Layer Temperature Setpoints

Layer Temperature [ Add Setpaint |
z 105 [ Remova Setpaint |
Layer Mumber 1
Temperature 200 ol eC
| Add Temperature Caontroller ]
| Rernove Temperature Controller ]
[ Hide Advanced | [ Select Models | 0k Cancel
a9 3-27. EER &= A
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1 OS : Ubuntu 12.04 LTS 64Bit
2) database : MySQL 5.5.37

3) FTP: pure-ftpd 1.0.35

4) Web Server: NginX 1.4.4

5) HDFS : Hadoop 1.0.4
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2) 7§¥kelof: Oracle Java JDK 1.6.0_45
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mysql> create table mp7 (ID char(8) PrimaryKey,CS blob,EH tinyblob,KEYWORDS
text,keywordindexed enum('Y','N') NOT NULLDEFAULT 'N',deleted enum('Y','N') NOT
NULL DEFAULT 'N"););

. A zbEolEuo) 2~ Holk A

ysgly desc mp?s
* ] + L L] L] L]
| Field | Hull | Key | Default | Extra |
A e e e . e e e s . o . e e s e s
i ID HO PRI HULL

s YES HULL

EH YE& HULL

I Type

char(B>
hloh
tinyhloh

kevwordl ndexed
deleted
L S P S S

i
i KEYWORDS
i

O R

pows in

zet (M.

text YES
enumC 'Y PN

anum{*¥* _*H*>
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DID: A7 & AxZ 4279 Index HE
2) CS : A7 tigk type HA
3) EH : 2]3% &Ao th3t type HA
4) KEYWORD : 39 A5 &L AA gl o= 7]A)

5) keywordIndexed :

6) deleted : W7 o]g A

39 AR B a4 E A2 WE PA
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® TEy A7 dolEolA A2 =L HAAL 93 A4 Source JAVA)

import java.sql.BatchUpdateException;
import java.sql.SQLException;

import java.util. HashMap;

import java.util.lterator:;

import java.util.Map:

abstract class DB implements Codes

{ /** The JDBC Connection that 'owns' this database instance. */
Conn conn = null;

/** The "begin:"and "commit:" statement handles. */

long begin = 0;

long commit = O;

/** Tracer for statements to avoid unfinalized statements on db close. */
private final Map<Long, Stmt> stmts = new HashMap<Long, Stmt>():
// WRAPPER FUNCTIONS ////////////////////////7///////////////////
abstract void interrupt() throws SQLException:

abstract void busy_timeout(int ms) throws SQLException;

abstract String errmsg() throws SQLException;

abstract String libversion() throws SQLException:

abstract int changes() throws SQLException;

abstract int shared_cache(boolean enable) throws SQLException:
abstract int enable_load_extension(boolean enable) throws SQLException:
final synchronized void exec(String sql) throws SQLException {
long pointer = 0;

try {

pointer = prepare(sql);

switch (step(pointer)) {

case SQLITE_DONE:

ensureAutoCommit();

return;

case SQLITE_ROW:

return;

default:

throwex():

}

}

finally {

finalize(pointer);

}

}

final synchronized void open(Conn conn, String file, int openFlags) throws SQLException
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{

this.conn = conn;
_open(file, openFlags);

}

finally {

ensureAutoCommit();

}

reset(stmt);

return changes;

}

final synchronized boolean execute(Stmt stmt, Object[] vals) throws SQLException {
if (vals != null) {

final int params = bind_parameter_count(stmt.pointer);
if (params != vals.length)

throw new SQLException("assertion failure: param count (" + params + ") != value count
(" + vals.length

+ "

for (int i = 0: i <params: i++)

if (sqlbind(stmt.pointer, i, vals[i]) != SQLITE_OK)
throwex();

}

int statusCode = step(stmt.pointer);

switch (statusCode) {

case SQLITE_DONE:

reset(stmt.pointer);

ensureAutoCommit():

return false;

case SQLITE_ROW:

return true;

case SQLITE_BUSY:

case SQLITE_LOCKED:

case SQLITE_MISUSE:

throw newSQLException(statusCode);

default:

finalize(stmt);

throw newSQLException(statusCode);

}

}

final synchronized boolean execute(String sql) throws SQLException {
int statusCode = _exec(sql);

switch (statusCode) {
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case SQLITE_OK:

return false;

case SQLITE_DONE:
ensureAutoCommit();

return false;

case SQLITE_ROW:

return true;

default:

throw newSQLException(statusCode);
}

}

final synchronized int executeUpdate(Stmt stmt, Object[] vals) throws SQLException {
if (execute(stmt, vals))

throw new SQLException("query returns results");

reset(stmt.pointer);

return changes():

}

final void throwex() throws SQLException {

throw new SQLException(errmsg());

}

final void throwex(int errorCode) throws SQLException {

throw newSQLException(errorCode):

}

final void throwex(int errorCode, String errorMessage) throws SQLException {

throw newSQLException(errorCode, errorMessage);

}

static SQLException newSQLException(int errorCode, String errorMessage) throws
SQLException {

SQLiteErrorCode code = SQLiteErrorCode.getErrorCode(errorCode);

return new SQLException(String.format("%s (%s)",

t
private SQLException newSQLException(int errorCode) throws SQLException {

code, errorMessage)):

return newSQLException(errorCode, errmsg());

}

/%

* SQLite and the JDBC API have very different ideas about the meaning

* of auto-commit. Under JDBC, when executeUpdate() returns in

* auto-commit mode (the default), the programmer assumes the data has
* been written to disk. In SQLite however, a call to sqlite3_step()

* with an INSERT statement can return SQLITE_OK, and yet the data is

* gtill in limbo.
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* This limbo appears when another statement on the database is active,
* e.g. a SELECT. SQLite auto-commit waits until the final read

* gstatement finishes, and then writes whatever updates have already

* been OKed. So if a program crashes before the reads are complete,

* data is lost. E.g:

* gelect begins
* insert
* gselect continues

* gselect finishes

* Works as expected, however

* gselect beings
* insert
* gelect continues

* crash

* Results in the data never being written to disk.

* As a solution, we call "commit" after every statement in auto-commit
* mode.

*/

final void ensureAutoCommit() throws SQLException {
if (lconn.getAutoCommit())

return;

if (begin == 0)

begin = prepare("begin:");

if (commit == 0)

commit = prepare("commit;");

try {

if (step(begin) != SQLITE_DONE)

return; // assume we are in a transaction

if (step(commit) != SQLITE_DONE) {

reset(commit);

throwex();

}

//throw new SQLException('unable to auto-commit");
}

finally {

reset(begin);

reset(commit);
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I12C Port 3

I2C Address MAP
I2C Port 1 I2C Port 2
Default Default Default
Speed | 8-Bit Write Speed | 8-Bit Write
Peripheral (:: Sl Write Peripheral S::ed :‘:: Witte Write Peripheral ()':: s) | Addresses Write
P Address (kbps) A e P Address
. 5 5 0x10to
X Axis 400 | 0x34,0x36 | 0x34 Y Axis 100 | 0x50 | 0x50 Z Axis 40| onp | 00
&
A2 9 935 e} b2
a9 353 3D ZHH dAss AT [2C AEFH o)~ 74

UART TO USB For DEBUG (TTY_ MXC4)

USB Device Only

a9 354 USB(UART) =& AA

A53}7] ¢33 USBS Debug =&
52E

EXT UART (TTY_MXC2)
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ST-ZB-03/20
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- 2= HolEHeol~ 2 3D ZHE AF A Hol~ AFF 73 Source(SNMP, JAVA)
import org.snmp4j.smi.Address;

import org.snmp4j.smi.GenericAddress;

import org.snmp4j.smi.Integer32;

import org.snmp4j.smi.OID;

import org.snmp4j.smi.OctetString;

import org.snmp4j.smi.Variable;

import org.snmp4j.transport. TransportMappings;

public class SNMPAgent extends BaseAgent {

private String address;

public SNMPAgent(String address) throws IOException {
super(new File(“conf.agent®), new File(“bootCounter.agent™),
new CommandProcessor(new
OctetString(MPv3.createLocalEnginelD0)));
this.address = address;
}
[
* Adds community to security name mappings needed for SNMPvl and
SNMPvZ2c.
*|
@QOverride
protected void addCommunities(SnmpCommunityMIB communityMIB) {
Variable[] com2sec = new Variable[] { new OctetString(“public), new
OctetString(“cpublic®), // security
/| name
getAgent().getContextEnginelD(), // local engine ID
new OctetString(“public®), // default context name
new OctetString(), // transport tag
new Integer32(StorageType.nonVolatile), // storage type
new Integer32(RowStatus.active) // row status
I8
MOTableRow row = communityMIB.getSnmpCommunityEntry()
.createRow(new OctetString(“public2public “).toSubIndex(true),
com2sec);
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communityMIB.getSnmpCommunityEntry().addRow((SnmpCommunityEntryRow) row);

3

[

* Adds initial notification targets and filters.

*|

@Qverride

protected void addNotificationTargets(SnmpTargetMIB arg0, SnmpNotificationMIB
argl) {

/| TODO Auto-generated method stub

/**

* Adds all the necessary initial users to the USM.
*|
@Override
protected void addUsmUser(USM arg0) {
/| TODO Auto-generated method stub

/‘k‘k

* Adds initial VACM configuration.
¥/
@Qverride
protected void addViews(VacmMIB vacm) {
vacm.addGroup(SecurityModel. SECURITY_MODEL_SNMPv2c, new
OctetString(“cpublic®), new OctetString(“v1v2group®),
StorageType.nonVolatile);

vacm.addAccess(new OctetString(“v1lv2group®), new OctetString(“public®),
SecurityModel. SECURITY_MODEL_ANY,
SecurityLeve. NOAUTH_NOPRIV, MutableVACM.VACM_MATCH_EXACT,
new OctetString(“fullReadView"),
new OctetString(“fullWriteView ), new
OctetString(“fullNotifyView"), StorageType.nonVolatile);

vacm.addViewTreeFamily(new OctetString(“fullReadView ), new
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OID("1.3%), new OctetString0),
VacmMIB.vacmViewIncluded, StorageType.nonVolatile);

/*k*k

* Unregister the basic MIB modules from the agent’s MOServer.
¥l
@Qverride
protected void unregisterManagedObjects(O {
/| TODO Auto-generated method stub

/‘k‘k

* Register additional managed objects at the agent’s server.
¥l
@OQverride
protected void registerManagedObjects(O §
/| TODO Auto-generated method stub

protected void initTransportMappings() throws IOException {
transportMappings = new TransportMapping[1];
Address addr = GenericAddress.parse(address);
TransportMapping tm
TransportMappings.getlnstance().createTransportMapping(addr);
transportMappings[0] = tm;

/**

* Start method invokes some initialization methods needed to start the
* agent

*

* @throws IOException
*/
public void start() throws IOException {
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initO;

/I This method reads some old config from a file and causes
/| unexpected behavior.

// loadConfig(ImportModes.REPLACE_CREATE);
addShutdownHookO;

getServer().addContext(new OctetString(“public®));

finishInitQ;

runQ;

sendColdStartNotification();

/**

* Clients can register the MO they need
*|
public void registerManagedObject(ManagedObject mo) {
try {
server.register(mo, null);
} catch (DuplicateRegistrationException ex) {
throw new RuntimeException(ex);

public void unregisterManagedObject(MOGroup moGroup) {

moGroup.unregisterMOs(server, getContext(moGroup));

¥ 4-3. 94EE A7 dolEuo] 2~ AF AEFH o] ~(SNMP) & Source
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