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oz HddjelMe] Ad FI7LA Aol AA St Ve Aoer £4

<E Il-2> C|X|5to] w2 FIt7x M
(2H2l: %, Yov)
¥z 25 3O
(2016-2015) (2016-2025) (2026-2035)

s EY 1.10 0.25 0.30

M= 476 2.51 1.57

H4e 0.21 2.40 1.11
MH[A 3.39 2.93 2.24

Zx: AAATRI019); ZAMAIR TEEHE 9|5 MAK X DHIHKDBO M2k 74 Aol S
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End-use Sector 2017 2018 2019 2024 (201C9A-Gzléz o
Building 224 558 1,779 1,212,579 268.70%
Infrastructure 236 571 1,401 362,535 203.80%
Total 460 1,130 3,180 1,575,114 245.90%

ZX: Secondary Research, Expert interviews, and MarketsandMarkets Analysis
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(1) 30 D& Jitt =28 AHx/Hd AFE
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o‘:I =
jiv
v
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=
rot

<IE I-17> 2 2Y 3D =2l g 7|t AF/AHMEAE 72
(SHel: Mehe)
End-use Sector 2017 2018 2019 2024 (zo%c;%z .
Building 224 558 1,779 1,212,579 268.70%
Infrastructure 236 571 1,401 362,535 203.80%
Total 460 1,130 3,180 1,575,114 245.90%

ZX: Secondary Research, Expert interviews, and MarketsandMarkets Analysis

o AsHA

NE
5,425m & AZE0|

4
=2

A% Foprh 20179 1,021nfol E¥ahu), 202430 7537
299 Y5g AYT 324.3%°] HAL AWE 9L

=1

<E l-18> 2 2Y 3D =2lg 7|dt AF/ALAT ZHFHH
(chel: m)
End-use Sector 2017 2018 2019 2024 (zo%c;%z .
Building 1,021 1,812 5,481 7,535,425 324.30%
Infrastructure 209 610 2,068 1,791,217 286.80%
Total 1,230 2422 7,549 9,326,642 315.30%

ZX: Secondary Research, Expert interviews, and MarketsandMarkets Analysis
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A AT Frksh AT AFE 89 F/HE AFEol

of AH&0] 50.6%= A= Bof tin] & F&FAdJr I3

Aol = A% Rof 3D Zaw 7w Ao dake o) A
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rL
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1
he

- A% Eoke 20189 HAFE&S 49.4%°lv B A=
A o

gt A3 Fol A 7h&3 ajlo® 2§t

- &3 AWo|A = HA(nfrastructure) RohE A Z(building) #oFe] A%
o
ar

)
Aol wobd Aoz AW

5 1,600,000

5

5

£ 1,200,000

=]

a

3

~— 800,000

8

o

£ 400,000

]

=

0 P
Building Infrastructure

2019 1,779 1,401
2024 1,212,579 362,535
CAGR (2019-2024) 268.7% 203.8%

Z£*x: Secondary Research, Expert interviews, and MarketsandMarkets Analysis
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N
)
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o

- o] YA (Winsun)& F=of 10o4x1¢] 3D ZdE 7|0 ASES E5gom,
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- Apis Core #Alo} m2~=Ante 3D ZHE 7Rk AFE A5ES =9

1,200,000

=)

=

3

2 900,000

=

a

[72]

= 600,000

8

<

£ 300,000

©

=

0 -
Europe APAC North America RoW

2019 689 342 167 581
2024 69,656 131,009 11,015 1,000,899
CAGR (2019-2024) 151.7% 228.7% 131.0% 343.9%

Z£*x: Secondary Research, Expert interviews, and MarketsandMarkets Analysis

[ M-13] 245 =ofoilA 2| otAlot-EfH & X[H(APAC)2| wtE & MY

oAEMEE Frot A% FroA §Ho] 20189 71 =& H58S Ve

<E NI-19> 224 3D =2l g 7| AFZANZE 7=
(el Mete)
End-use Sector 2017 2018 2019 2024 T
North America 27 76 167 11,015 131.0%
Europe 133 304 689 69,656 151.7%
APAC 24 85 342 131,009 228.7%
ROW(UAE etc.) 41 93 581 1,000,899 343.9%
Total 224 558 1,779 1,212,579 268.7%
7 ROW - UAE, Saudi Arabia, Others
ZX: Seoondary Research, Expert interviews, and MarketsandMarkets Analysis
<E W-20> =224 3D =Z2E 7|gt AZAE AFHE
(ks )
End-use Sector 2017 2018 2019 2024 e
North America 72 9% 213 22,934 154.8%
Europe 371 921 2,277 316,373 168.3%
APAC 147 601 1,562 893,286 256.0%
ROW(UAE etc.) 431 195 1,428 6,302,832 435.7%
Total 1,021 1,812 5481 7,535,425 324.3%

7 ROW - UAE, Saudi Arabia, Others
Z£X: Secondary Research, Expert interviews, and MarketsandMarkets Analysis



2] =W AlE - 4 S

(1) Ml AIZSE

B AR 484 A g 8 S8UUT S8 B we AsHow
sbelo] SfEl FAlol ZRU9) ofa) Aol TFaM W

020173 34049 FFEoA 2018 3,958 FEE 16.3% A ol F, 20194
473090 rEel MddiE] 19.5% Aoz Akgde] ) FA

- ORE, 20208 3,927 wrREE AddR] -17.0% AASHA Al A

- 20209 =YY FdFer Axr|Y &d4AY fs DA & AaEA
i, 2Rl A F4&, wolANY T T T/ YoM Fa

KA

— A EH 2 ~—-EEE
473,058

395,845 392,703

340,423

2017 2018 2019 2020

EX: nE |8 ESAE, 20204 3DZ2IE A AEj AL

[ M-14] I 3D =28 AlF7 2 F0[(2017-2020)

(2) =i 30 &Y IS

B 3D =YY §¢jo Fade] AzE 3D Zdd sYe] FEF 27 FA
0 2020 = 3D e #™d AP A= 40570 FA = 2019 402709l Hl &l 0.7%
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<E W-21> 34 3D =g 7[HA F0[(2017-2020)

2 2017 2018 2019 2020 BU(19~'20)
R % [ 19| % | MR | % | 71U | % | 71Ye | BZE

ZHIHZ= 61 20.2 72 205 66 16.4 68 16.8 2 30
ATHH|Z 9 30 16 46 14 35 17 42 3 214
S/W7HE 2 0.7 9 26 15 37 15 37 - 0.0
MH| A 28 93 141 402 179 445 180 444 1 06
78 105 348 113 322 128 31.8 123 309 -3 23
A 302 100 351 100 402 100 405 100 3 07

402 405

351

2019 2020

B JlswAH of E60[F

(3) 30 T2 ZHl AIF
JL. 30 Z8E ZHIMZE HZE AZAE

B 3D TR F4 o) 9 AR

- AddiE =4 AF AFE

- #2 B3Y A= Bl T s19Se] 249§ SLAPBF ¥ vl
2Z syHn] Bd 448 S
0 BRFg&/4g 8 Aoz FESH 20208 3D Z8H AL H53¥ 3D XdH

30.2%, AFH8 ZHH 69.8%2] HlF
- QS Aol ATl o 1%p A
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<E WM-22> 3 3D Z2E EFE Vs, M4UE A ETE(2019-2020

~—

2y 2019 2020 SLE(19~20)

T e8| Mg | A HE | E38 | M8 | 24 HEg | 228 | M8 | 4
2 | 32,837 | 28778 | 61,614 | 447% | 22,754 | 22,796 | 45550 | 462% | -307 | -208 | -26.1
9|4t | 10,143 | 66,075 | 76217 | 553% | 6,967 | 45998 | 52,965 | 538% | -313 | -304 | -305
SH | 42,979 | 94,852 | 137832 29,721 | 68795 | 98,515 308 | 275 | -285
HE | 31.2% | 688% | 100% | | 302% | 69.8% | 100% | -

B3 EPISHEENY 20204 3DE2IE Akl AefEAL

B 3D TAE & AuE
0 2020d 3D ZHH 7| E ulEH] TS AR E, ME 7|&"2] o] 37.8%=
NAEREOl M =S
- PP 20.7%, MJ 13.9%, PBF 12.0%, BJ 9.6%, DED 6.0%, Sheet Lamination
0.1% =02 Je

QoA Y § O]
Al 71

=
- HT A 8o E FE &85 PPPBF 7w AY &85 IA F7}

2 &
)
r
e
i
P
rlr s&
o

<E W-23> muf 3D Z2E 7[=LAH of £H[F(2019-2020)

= PP ME PBF M B DED SL
ESEIPSIES 21.1 62.7 25 0.1 0.2 11.0 0.3
2019 HH| &S 20.3 220 16.0 237 17.7 0.2 0.1
ZHH[H K| 20.8 382 10.8 14.6 10.9 45 0.2
HH[K| = 23.8 57.0 73 0.5 0.1 10.8 0.0
2020 YIRS 177 19.7 16.3 26.3 184 15 0.1
ZHH|HA| 20.7 378 12.0 13.9 96 6.0 0.1
HH[K| = 27 -5.6 48 04 -0.1 -0.3 -0.3
SEE | 4 s
HIRS -2.6 23 0.2 26 07 13 0.0
(19~20) |
’SHIEHI -0.1 -04 1.2 -0.7 -13 15 -0.1
Zx|: DS EEAIE 2000 3DZ2IE] A AlE|ZA}
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37.8%
20.7%
13.9%
° 12.0%
. =
ME PP MJ PBF Bl

6.0%

01%

Sheet Lamination

(4) 3D

=4

- 2020 7]+

2ATH AIE
2AAZ 719 AEFE AAH TS VAN

g4 8 2A= 3

lI-16] 20204 =4 3D =z H 7[=2AlH

ABS 7|9kl A &g Zaxol wet

i EHF

0 FE AAE S 84U W 3% 3D ZAR /)& B8 Sk BE FaZvtE
4% F
<E Hl-24> =f 3D =2l g 2R AIE of & F0[(2019-2020)
(Ch|: Hakel o)
TE defHE | M =kl a5 7|E} A H|Z
A == 1,882 1,948 431 69 4,331 583
= = 1,815 - 1,151 121 10 3,097 417 19.3
2019 | 3,697 3,099 552 79 7,427 100
i 12,557 3,924 9,854 4,265 481 31,081 - 80.7
SHA| 16,254 3,924 12,953 4817 560 38,508 - 100
A == 1,447 - 1,315 513 99 3,375 60.9
= = 1,020 - 917 191 37 2,165 39.1 16.7
2020 | 2,467 2,232 704 136 5,539 100
/s 10,276 3,837 9,006 3,976 438 27,534 - 833
SHA 12,743 3,837 11,239 4,681 574 33,073 - 100
A == -23.1 - -32.5 189 435 -22.1
=ng | z *E -43.8 - -20.3 58.4 266.3 -30.1
(1820} | -33.3 -28.0 276 71.8 -25.4 -
" -18.2 2.2 -8.6 -6.8 -9.0 -114
SHA| -21.6 2.2 -13.2 -2.8 2.4 -14.1
EX: D |EMESAME, 2000 D=Z2IE A MEfZEAL
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(23 M-17] 20204 =i 3D Z2H 7|=LAH i &H( S

(5) AU=/H4 20 30 =8E AlE

1

B AA 3D Zd" Al miEY oy HlF2 20209 71<F 3.4%

d
U
olo
ofo
¢
2

o= 3D =
H| =2 2020

i
N
AN

3.4
- A% 337 3D AR L o] 7 T A/ALAA WFL 3% F
X ZE2E 3D Z2E AZoM A=/dE 20k HE2 2019 2.8%00M 2020 4.7%=2 S7t

<E WN-25> = 3D =2 g SSL4UYE of &H|S(2018-2020)

(Sl %)
o | BB B | | | | BW | M | 22 | ax | oz | $2 2z | e

2020 | 27 | 152 | 20 | 08 | 03 | 22 | 61 | 128 | 34 | 20 | 64 | 105 | 297 | 59

2019 | 34 | 154 | 3.1 - - - 53 | 112 | 33 3.1 44 | 127 | 150 | 60

2018 | 3.2 | 145 | 38 - - - 49 | 130 | 37 | 30 | 69 | 70 | 17.1 | 26
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F

o (Apis cor) # Ao} 7oz Il defe 3D ZHEHS A
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FME 2017 2018 2019 2020 2021 Al
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AL S YR 1 - - - - 1
SABKN7|HE - 2 1 1 1 5
mEsEs 3 4 3 3 3 16
A 11 12 12 14 15 64
FH 5WzHC17~"21d) 3D =HE 7uF AMd/AS BEoF HARR&D FAF
TEE 2019 o =
017 ol F EAFRE F7} FAZ T 5d3 3D AR J|wk A4S o}
HERED FAE AW 409 9 FF
X 20218 BEXRo 42, g7 =& 2 WAl +& Jtsdo] /US
<¥ II-36> 3D =zl & 7|8 AM/AZ 2ol §FR&D FA #&(2017-2021)
(ehgl: whokel)
A 2,017 2,018 2,019 2,020 2,021 A
HER&D FXpH 2,022 3,791 4,653 5779 3,855 20,100
03D " sk AM/AF Bof &N HJRRED EAE ALATE
FHoR EA F
- MNEATF7T 68.6%= 71 =2 HlFS AASHH, 7|2 AT BlFS 26.9%
<E I-37> AFHY AHYE HER&D FA & &(2017-2021)
(CHel: Wbyl %)
. 2017 2018 2019 2020 2021 2%
= =xjoy | HIF | EXIY | HIFE | EXIY | HF | £XY | HF | EX4 | HE | EXIY | HF
7|&=A 524 25.9% 687 18.1% 1,035 22.2% 1,675 29.0% 1,490 38.7% 5411 26.9%
JNLAT | 1,148 | 568% | 2984 | 787% | 3465 | 745% | 3,884 | 672% | 2309 | 59.9% | 13,790 | 68.6%
280+ 350 17.3% 120 3.2% 154 3.3% 220 3.8% 56 1.5% 900 4.5%
A 2,022 100.0% | 3,791 100.0% | 4,653 100.0% 5779 100.0% 3,855 100.0% | 20,1700 | 100.0%
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Cured at 20°C, R.H.60%

Compressive Split tensile

3.3
*31
28

40 35

(Nmm?)
6 2N o & o

*TC (Cast)
TPy (Core-diilled: Vertical)

Compressive Strength
(N
5
9
3
@
8
Split Tensile Strength

«CC (Cast)
+ CP (Core-drilled)

+ TPh (Core-drilled: Hol

0 5 10 15 20 25 30 0 5

Days

0 15 20 25 30
Days

9

Total Strain : g5 [X 10

20°C, R.H.60%

Compressive Loading :
1/3 of its compressive strength
at 7days(RL7) or 28days(RL28)

(Average value of 8 traverse limes)

2500

y = 281In(x) + 607
s
2000 R? = 0.9987
y = 278In(x) + 462

1500 R?=0.9929

1000 & © RL7: loaded with 10.0 N/mm2

RL28: loaded with 12.6 N/mm2

500 © RN7: without loading

$
€ A RN28: without loading
0 ARG

0 56 112 168 224 280 336
Days after the loading start
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CAGR

End-use Sector 2017 2018 2019 2024 (2019-2024)
North America 27 76 167 11,015 131.0%
Europe 133 304 689 69,656 151.7%
APAC 24 85 342 131,009 228.7%
ROW(UAE etc.) 41 93 581 1,000,899 343.9%
Total 224 558 1,779 1,212,579 268.7%

= ROW - UAE, Saudi Arabia, Others
ZX: Seoondary Research, Expert interviews, and MarketsandMarkets Analysis
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2018, 2019'd Building F& AlAl &9 250t 719 A5 B d2AF
AEE &

-3 AEs a5 oY = AdEe AN FHAZ ARE
gg3tod 2017, 2018, 2019 AAAE oi®]l = AHe 3d H

el 9.7%E & AY B3=E AR

¥ AIFOl d=7|7t otd, =7 AGEA 07| W0, ME7H 2HS FASHH A=F ZOF0|A
oLt 9Ee 1S o 5 ALY 0F01|A1E St 90| &2E = UAS ALe=
7| CH
<E 69> UEEE NIHRE SE
(Shl: s gtera)
il Building (M| A| A1) d=EHL +=F4HE) HRE
2017 12,114 2,409 19.9%
2018 112,293 5,382 4.8%
2019 114,564 4913 4.3%
HAGRE TR - - 9.7%
AtZ1: ENR THE TOP 250 2t A= (HAFHEZE A | [AIZ T2)
AE2: sl Mys] 2t AT (HFEE slelsF AF)

O AFA7IH &

-G R - (B A A ) (B AY BA - (BE BA

X FAMEEAS S FALDA oS ME HE

o)
o~
I

ol

- AR 23.6%
O R&D71 & : 35.4%(A32k #871E7]| 2A & AA])
o FI7H7HA &

- e AddHE ASFQ015W)e VxVbE FALDNE E HFAE
A=Y FIHA &1 36.75% A&

O R&DAIAY S &&
- 7 EwE 5 R&DAFY 9 31(2016~2018%) B+l 43.4%E A&
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<E II-70> =< =3 A3}t
(ThHel: sHak)

AERR B9l HOIH 7K
376,347
1,387,700
1,664,832 AT 7|2t
1,941,965
2,219,098
2,496,231
2,773,363 oy 7|zt
3,050,496
3,327,629 4,320 2,782
3,604,762 4,680 2,884
3,881,894 5,040 2,972
4,159,027 5,400 3,047
4,436,160 5,759 3,110
4,713,293 6,119 3,162
4,990,425 6,479 3,204
5,267,558 6,839 3,236
5,544,691 7,199 3,260
5,821,824 7,558 3,275
6,098,956 7,918 3,283

. 67,311 34,214
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(3) HI8WY FA Hil}
B 5 AYSe #HY/Mg ¥EB/C ratioe] 1.11, <=AAZFXNPV)= 35
Yo AARL FRF Aoz BAY
<E N-71> ZHMH ElLSN 24 23 9
Hol X ZFX|(H2R) H|-8 BXH7EX| (k) B/C Ratio =HTHZEX|(NPY), (HH2HR)
34,214 30,712 1.11 3,501
B YE 2 H AATIA Y AT Fole et 2
<E I-72> b8 2 H SHMYIIRS ALH F0|
(Ehel: i orel
il H| & meo| H| 8 #XY 7K HO| XY 7K
2023 4,477 - 4,100 -
2024 8,295 - 7,269 -
2025 8,032 - 6,735 -
2026 7,901 - 6,340 -
2027 8,163 - 6,268 -
2028
2029 s|Ql 7|zt
2030
2031 - 4,320 - 2,782
2032 - 4,680 - 2,884
2033 - 5,040 - 2,972
2034 - 5,400 - 3,047
2035 - 5,759 - 3,110
2036 - 6,119 - 3,162
2037 - 6,479 - 3,204
2038 - 6,839 - 3,236
2039 - 7,199 - 3,260
2040 - 7,558 - 3,275
2041 - 7,918 - 3,283
A 36,868 67,311 30,712 34,214
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3D DZUE 7]8k AHEX

o JlE7hE A

B A 28494t
0 % 5d(23 ~ 27) Bt a1 2669 ¥, WA} 88.689 ¥ L 7| g A H] 149
HS E9, F 368.689 ¥ r=E FA
<E WM-77> EAIHH 20 At
(THel: o &)
TE
S| X|tH] SIxt = A
HIS7&2 NE2E
1. 1% 3D Z2IE S Sa2|7|= 97.00 32.34 129.34
2. 1= 3p Z2IE M8 =gz U 33
o1l %*:;I e = % 23 83.00 27.67 110,67
3. 0| MX|7 Q_oz‘ﬂ. 3D Z2|E| AlZ A
I:F 2517t 80l S Ae T 86.00 28.67 114.67
7H
e 266.00 88.68 354.68
A2 |72 E7t2talH]) 14.00 - 14.00
S A 280.00 88.68 368.68
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At 2016H0IA 2019'H 9]

=1

<E NI-78> A AFdH| FXAE

= 23 24 25 '26 27 24

=H| 930 1985 1,855 2150 2,780 | 9,700

1. 4% 3D =28 sgAls&e7|s| BAt 310 662 618 717 927 3,234

A 1,240 2,647 2473 2867 3707 | 12934

=H 900 1950 1,940 1,850 @ 1,660 | 8300

a5 3D€—E—QLE| EXF%%%EIHE = st 300 650 647 617 553 2,767

A 1,200 2,600 2587 2467 = 2213 | 11,067

=H] 1,400 2,050 2000 1,700 1450 | 8,600

3. 015 *Elf'; *,ﬁ,‘f'%ﬁ'} =28 DIX} 467 683 667 567 483 2,867
s d =

A 1,867 2733 2667 2267 1933 | 11467

=H| 3230 5985 5795 5700 5890 | 26,600

AN A DI} 1,077 1995 1932 1,901 1,963 8,868

A 4307 7980 7,727 7601 7,853 | 35468

7|21 E7t2te| | = H| 170 315 305 300 310 1,400

=H| 3400 6300 6100 6000 6200 | 28000

SA DI} 1,077 1995 1932 1,901 1,963 8,868

A 4477 8295 8032 7901 87163 | 36,868
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H BARA TE, 20219 3D ZALAY AE A WA, 202103
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6) =7}7387|eA 23], 3DEZAE A 47 2R(eh), 2014.04
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26) k2] es, FaAlx 2025 - T 43 AHEHE A8, 2017.06
27) =3 A HEALA, 3DZYE AFH e A A F TJrXﬂ, 2018
28) AR FA7ISIEAY, 43 A S dulsts T=9 ICT 44 2 A

20) A AT, 43k Ao B A=Yl PIAE e A, 2017.05
A

30) e=td7lE &, v} 3DZUR 4kl A4, 2017
3D FRAFE7I=7189 b, 43k AdH9HAIY 3D 2/ Jesd H FAF

32) Istans Magazine, 7¢7do] @A =, 3D =dH" Aldl, 2016

33) HENFHN/ETY, A5E 4 3D " A6 2 HAVE AR 7)g
HF R34, 2015.09

34 s |eA BRATY, F=AZE 2025, 2015

30) AFFATd, [F3Ax 2025] A=

36) =AM AANE T HI], L ESHEA e 23D ZdH], 2015

37) S=4kdrlEH A Y, 3D =Y 7| - A1FEE, 2015

38) T=A A AT, 3D ZHH Tz A3 Fo= 53FF DL AAA

39) FsHAIAl, 3D ZHE A A=, 2014.07

40) AR FA7|=x1EAE, 3D Zd" 4+
2014.03

41) =37 |Egd BATY, 3DEZHY] ot Alzr|&e] F4l(Machinery Industry, 2014

42) BRTA7|=x1EAE, 3D ZHE A SA4ES AT F5Y A= AAR,
2014.05

43) A A4, x]&?; A8 71ZA 3DZURAY, 2014

44) dFH|=dEGAY, T 3D=AE A 2 A9, 2014

45) COMPASS, “Global Construction Yearbook” , 2019

46) MARKETSANDMARKETS, 3D PRINTING CONSTRUCTION MARKET, GLOBAL
FORCAST TO 2024.

47) McKinsey, “Reinventing Construction: A Route to Higher Productivity” , 2017

48) Han, Y., Yang, Z., Ding, T., & Xiao, J. (2021). Environmental and economic
assessment on 3D printed buildings with recycled concrete. Journal of Clea
ner Production, 278, 123884.
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51 Park, K. M., Park, S. H., Lee, J., Lee, B. C., & Roh, Y. S. (2020). Evaluatio
n of Binder jetting 3D Printed Specimens Using Vacuum Impregnation. Jour
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54) Voxeljet Industrial 3D Printer VX4000, https://www.voxeljet.com
/industrial-3d-printer/serial-production/vx4000, 2021.
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	1절 기술의 정의 및 필요성
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	(2) 유럽
	가. EU
	나. 독일
	다. 영국

	(3) 중국
	(4) 일본

	2) 국내 정책 동향
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	다. 3D 프린팅 기반 건축/건설 시공 재료
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	가. 건축 3D 프린팅 통합 시공관리 기술
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	1) 유사사업 분석
	(1) 유사사업 현황
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	(2) 유사사업 분석 결과
	(3) 국내 민간연구와의 차별성
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	6. 시사점
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	1. 수요조사
	1) 1차 기술수요조사
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	2. 사업 도출과정
	1) 사전조사 및 분석 결과
	2) SWOT 분석
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	4. 추진전략
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	3) (전략 3) 요소기술의 패키지를 통한 통합기술실증 및 거주가능한 기술 검증
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	다. (1-3) 3D 프린팅기반 건축공사 통합 관리 기술
	라. (1-4) AI 기반 3D 프린팅 장비 통합 운용계획 및 최적 공정관리 시스템
	마. (1-5) 3D 프린팅 건축 실증 센터 구축 및 운영
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	(1) 이슈진단 및 현안분석
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	바. (2-6) 건축물 화재 안전 대응 3D 프린팅 복합재료 개발
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