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Copper substrate fabricated via SLM

Fig. 1. “ stat. b ¢ 'h =3DG/C; M R l'lf yat ST ppata f'fL‘ia 1a'“3. a SIM | ; o Rt in-sing g B9y
3 CVD(-I”ht) (F1‘ht1$5t h fth -1fq'k st )k

Graphene growth on SLM copper via CVD

r»ho QQRHL‘
luth ﬁu »

"h"h-ﬁ-’&cifni 'h-‘- Fn phsayoi)

ASTMB193- 2002-I L uls rha ;) i‘.ﬂi -2 2 2Gm 30t ?'S. fs~1.gl 21 4« Sy Lant hog’ s ot L‘
(i b {Inﬁlan‘ Y a L:nh'jns.’h “fhma b ff, +t - '».'11 ‘L;I?.t £ ol st sha Cns (B . 2Nasd nhw L’nﬂ
- 3 4 !
B &S g 'R 'hg- g 52 10 1Gam “mn' 4y 5 1 ﬂ- falls gVt ,a’
5 10 10&1& )f 1 ASTME1461-2013 '"ha E*13)

Jad B0%' diesat 012 ¢ 1 w(A), 26.7% psha 1
STy m drae 7 (B, 167 nfa o s n (Gt 26.2% 0 s
hap e BNLT gy wGfons w"h IFAGs 'y sk 1, m Y22l nc -(D). D ffy ".r.“si.m.”
NK<’h LFA457 Gnan ). Rmah s yofy & (SENTERRA By J<ss LED (% ) 27 (E .'6, yas wpat SD.R: &
Gman ) a5 §1° ‘R g’t 4 b w3DG/C,sa had . - pBW gpltay 1
‘htn a Lw'h ¢ 5l4m . E- S g .,; s11am S21) 4.

. T eB g A }qf s
I"f“l'. *-ant

qm h 'l l?ﬁ fh h
l‘ﬂ"-f',', ﬁ fh*g.ak n {f t ?, Bodss 2 oat “11

n.a.ﬂ}. fha 40 yn L gamat?y (VNA, A Anf PNAN5244A, gl yxa ptatl oo 1.6* 'h‘@{i "ss
us) qm”‘h«_iam Th ' 2-18GH. h.al s  SEl, SE ES L. 57 1 wAS hnm’fgl‘a“‘fﬁﬁ“'fg. "o sdhe.
a sy 'n,an‘ SE'y AL Tyuttmoalas EL 259 thee Woancg 1wst a<1.<fﬂ‘nfi-7p.th.} '}“hf
L}}lhq infmaf Iu. ! ‘ flm Qak-ithfgl“i rhlk fﬁﬂ.Lf )"iqt']_‘% t]'.\.

ﬁf WL'J g VAW Bhwm YA BN
3. Results and discussion sl

thos fof g -ﬁfhmffh-fm*
‘qantasa 1‘ST L* ;. ﬁ’ ?

‘l as Al Tha

. moam o b LED 400 Zh-C).V\hnaL. ss - LED

3.1. Formation of SLM copper (> 800 s )Qa L ay %hL 130 A - %'1-' v Inl“lah‘

sa ¥ 1 {n.D), b*h - Rk 1

3.1.1. SLM manufacturing of copper under different line energy densities p;' A ﬁ “H;‘S Ny L 11 (% )$ b a,fa"i . It T ass ? ‘I“L
boay o HE g Lg t g2 <ann¢ q)']') l']'1']'1 “b7h .1a<fﬁ Qann’c -1 28

ae g Y 1. 'Sgaf"l a s 2 Fa e )"1 fo,].f » »
@ F1g2a()T)aLfg1.f) 2 ak
U~ Weak sinterin ! Unstable melting | Continuous track i

5 = tegn? 2o 7 R
Excessive melting | ST/ 4% 17 258 Ym AR I
t'h § 1< ,anL. AR -f@g
"1 l |
() -1'5-)- 50 'SSh'J 2
ks& ) qan? <am~w<r. (F'ynteg

gﬁt frhutfi'h 'Sr'Lﬂ'hth“
1" by ,th -13-“ ‘a4 S 1f111t rh -

‘- *_'h fthialw j
(b)

200 ® o) O A A o O Excessive melting
= A Continuous Track
Tty © © © A A O [ Unstable Melting

D
z Weak Sinterin
2,160 - @ © A @m @m ¢ ¢ &
St
L
S 140 - E B B EH ¢ ¢

204 ¢ 6 0 O ¢ ¢

50 150 250 350 450 550

Scanning Speed (mm/s)



K. Cheng, et al.

&, nzeumpan |

£TT1)
¢ (200) (220
| '
A )\

Overhigh Energy Density

3 A 2
. High Energy Density
g
s
=
2 A A
o Medium Energy Density
-
=
- |
- I
Low Energy Density
A 1 )
Copper powder
1 1 1 1
% 30 40 50 60 70 8

20 (degree)

Fig. 3. RD gff-qs . fh~ QEI-]{J’ y 1&ahiaq_ l
f JTORY
m BS. (thf.,;ﬁf hog -1fgl st ,1'1‘. s
1
&t vy $ If'ﬂ‘l rh « ‘« £ N ffhfa ’ AR
1 1 1

.Lg.,, .
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3.3. Morphology and structure of CVD 3DG/Cu porous scaffolds
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Gp p2ay? ‘E G ;{v‘.f_‘.f.a‘. Ar cfon e Ldyl o dam a.L +'he ~jal 37 - 50
1 1 1 1
n s
G g PS bogsadm gsan Waz raltlane 29.3 - 56
G - PMMA SY.fw Vatae n ¥-n ).‘5." 2 +atp’ 19 - 57
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am W2
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G g CN ybs prae + iu g RN O 20 - 60
- q - S t- _ .
Gp h'hl- ok C, P. -?cg.l B4 +. CVD \ 2.4 61
G Ruay? C, F-&-dy1¢ +hpmatam ang 47 6.3 62
G §»- C, CVD + SLM ' 47.8 27 Bs g«

Note: )L # th km T’y kf‘J—PPMA, )L st 3 "<PS.
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