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A Study of SFFS for Office Type using Three-dimensional Printing Process
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ABSTRACT

SFF(solid freeform fabrication) is another name of RP(rapid prototyping). The SFFS for office type wishes to
develop system that can produce small object such as hand phone, cup, accessory etc. with high speed, and also
intend suitable system in office environment by compact design, and buy easily by inexpensive price. As can
manufacture high speed in existent SFF process technology, representative process that have competitive power in
price is 3DP (three dimensional printing) technology. The 3DP technology is way to have general two dimensional
printing technology and prints to three dimension, is technology that make three-dimensional solid freeform that want
binder doing jetting selectively on powder through printer head.

We designed and manufactured SFFS for office based on 3DP process technology design and manufactured, and
composed head system so that use 3 printer heads at the same time to improve the fabrication speed of system. We
used printer head of INCIET company and cariridge used HP45 series model who can buy easily in general city. And
we directly fabricated three dimensional solid freeform using developed SFFS for office type.
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Table 1 Mechanical spec. of SFFS for office type

Ttems Unit Specifications
Work volume | (wxhx1)y | 300 = 400 x 300
Size (wxhxl) | 1,000 x 1,200 x 608
Roller Size {mm}) dia. : 20, length : 320
X-axis ]
mechanism - MERE], BtolR] HWE
Y-axis ]
mechanism ) MERE, Bl M=
Z-axis o =
mechanism ) =4 28, § 23F
System control - PC Ao

AZFL Adstnat doh AL 98 334 =
#A & H2]{3DP; three dimensional printingyS 7182
Z gE HE=E o449 ng EAl W4 AHsn
on, A= F4L A8 2HIEL Adstn
o S oA B He S nE FH 3718 o
Z 24244 A 1m o] HE 44 stk L9 AE
SFFse] AdS Al ARAdo=z 4 &, 9 27
dTE #&%stn sloh

2. SFFS ® &}

2.1 SFFs 7| &

224 SFFS AR 7|7RE 3304 495943
ARA FAeatd AFAE AFS nARE 4 %
9l AAE, Bil% 2 3, £33 HHo] Fasddh
Ed 2 fue 39 5130 4= 2 AFAAAE
Fesed g, 45 el doud E=s 4
A Fodel Sk B A7 25242 SFFSY A
SE2F7 2% A2da 1000200ume] ADEE &F
ez 77RY HELEE 25um o|WE 24 2 A
Fatdom, 217 Re dsl Zads S A
XY 2Ho|AR FA4HAH oA ok FA9 A
W gk Zzhe] AEY REE ol45d UHEE
2 F2{ES A ERE ddor, X234 Y22
2z 400We 100WE 2 AC ABREE o] 4459
o 93 Ao NxHES Ak 29 35 H
oA of Aeld vt d4%9 F+HE AHES
2 Fgd 77 948 Z3FAE F7) 5k &9
FAE A7 20mm 2 Z&]9] DC 12V geared motor
& Fastd, 2% < 73 e =g A48k 7
ddMe HERZE LAY AFA FEHE T2
A2 FHoE oAy #ALHE RelFs
Recycling #-5-0 B¢] g2 JAFms 24
gt AZE 29~ 4 SFFSS Fig 33 2o

1125

1 SFFS
type

Fig. for office Fig. 2 Cross section of

SFFS

Fig. 3 Picture of SFFS for office type

3. THE 3=

31 Zd@H =

2 FH=k B dFdA dade] Hi HEo
™, Fig. 49 Yelizich 3319 g4S =27 95
A H2r) 9o HAAE Balelr] sto] duk A
oli} AlRAd A Bo] ALLEE HPY 454 AL
slEE]xE Abgdth. HP 454 FIEA= A
40um W99 =L 30074 7D o 149
ste=lA 7l Q48 5 e 99| 0.5 inch ©|H, 3
AE FAH BAlg AL 38 1mm & 4 5 5l
AAATE 2D 4 9ok ek ol 3719
FlER|AE AT + = ZAE = A2 450
A FAC Ao et ae=R gz 233
g A, 1249 FrERAE AT £ Lo, 3600
Aol mEg olgste] 152.4mmE FHd] A4 Fbs
sk ZHE #H= A2z ek olrdl B4l
AbgEte, 713 IPE g dth 4 =ES Ao
e BE)A AEE ol$Fd R dmd A58
Ab-4abe, FH o 600600 dpi 7R 914 FlEE,
A 600x463 dpiE AH-&sn glch.

3.2 ZEg 3%
224 SFFSAlA 9 F32 Fig 59 &



Ethernet comes,

WMMC board

]

! berseceonceecdfite
|

i

I

| - axi —ax I

| 2-axis 2-axis Limit

| Servo motor Step motor

I3 controf system contral system sansors
! Ey

I *

|

| \_______I | Tr____"____
1

Fig. 4 Picture of printhead system ‘ - L
‘ 220V Power ‘ ‘DC 12¥ Power ‘ ‘{)O 24Y Power ‘ ‘DC 28Y Power ‘

ST'if"e Fig. 8 Schematic diagram of SFFS
Sl_icing file (F!oint dat_a) gen?ration S} A @ golg 2 A G148 S 9= HE
with layer thlcknless in Rapidform ‘%H(bit[nap) 2zz Wg B0 Bedd @ ool
Data conversion g dolgd & HEW.Z Wg ¥, Y 24
Point data =) Bitmap file g W] 48 < gl F7](38.1x300 mm)E H-E
' A4 dokt @k o BA B AP @ o]l
LA g I A = T RF 7~8
= i
e man file Bl Aol HE sedel A este, ol ot S0
| 2 z9g d=d 9AFA A Fig 62 HP 454
Printing FIEE A& ALgdlA ZHE sz AlmddlA] A
Qg Askolrh A=elA 12300 da st o
Fig. 5 Schematic diagram of printing 28 oA S w AE Astitching)®] F L0, A
process Ao 4 & AT 77 ARAA WS40 B

AaA Jo®.  AEA DY Fo A=A FA
7] 9 4 =E L B Hoverlap) A1 A AH&sh

= gl

4. Al2H ¢

4.1 Mo AJAH

o9 ~% SFFSY 2% Ad =+ Fig. 83 #&o}
SFFS9] @47]& APtE At A9E FAom=z
4% gnelF AL 2L AlRE A7 Upgrade
YEE MMC REES O]Rtﬂ- PC7IHE A o] A £ H
FZetgth MMC BEE 282 A 5dd F2 4}
259= o& 24 4o] A2 peolA 44 A%
dolel & AT T 915% e Aol = AAF=
= olth 2elz THE F=9k PCA 2T EL%
Aatel oW BAS }Qo}mu} ZE Az
1 Y59 %}Z—!'FME% 24l, A2 Bitmapg ¢14§3517]
Fig. 7. Printing result at not uniform velocity AdAE % i 383| kel Soof g

e -{‘r

g, 9714 = Y%4 1z S ZHH =9 2

4, 32k ~Ade), CADE EA|E 3DEES AL EE ol & 3}5&5}. aglx 7 FEE A9 94|

INUS Tesch.Al%] Rapidformd]A 9o oz, 252 2 u, =HE =9 oF FEE FEo|ojok

71Zo g dsle FAE £8to]d HeolHE HEA o @)l 28 28 AL 4 FEFA Y == 9

A} &2feld deleE 3D 229 2 ddd &3 7 B W& e A7k dalA Q484 A"
= & d(contour line) 4LE A dele & AF o] Fig. 71} Zo] So]AA #r}.

1130



5. dE

E AZdMHE ojxd 334 HBEA 7] a4
71& ALS 98l 3pp 2 1S 7lhle® o9
=& SFFsS 7tk ¥ 3P EH 7=
A gale] Fl= BES zHE FEd dg 24 g
Aol AHE Fsg o, 44 Ha3 7]EHN
ZelE 23S &8 soint =3 FrEA ] A
A wglrE FYsted, Fo] ¥ F3He] L
F4e 9 sted dFsisich a2y AgdA
Holole] FAd Ala) £A15e] o} 5 YEZ
sl Anex Eeln, Z@dR 2475 5H=
AL B35t 22B2 7} foloje] T4 HE
o me} B4} He wldr o] @] g okt it
FF, 23E sz B4 At 22 5E A7 H
o2 Ao, biglee] £4182 Ao & T 9=
= oAt gk

27|

B A3E A9A98e T 33 48R
7l 8271% A AA AR oFoiFon o
ol BAA cieiA e =P

1. Eric Hanson, "Recent progresz in ink jet
tschnologies", Socisty for Imaging Science and
Technology, 1999,

2. Megurk, M, Aimiz, A. A., Potamianosz, P., and
Goodger, NM., "Rapid Prototyping Techniques For
Anatomical Modelling In Medicine", Ann. Royal
Coll. Surgery Engl. 79, pp. 167-174, 1997,

3. Dick B., "User Manual incjet jst.enging OEM
Developer's Kit", INCJET, pp 20-38, 2004

1131



