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WO RS TR ek AT E AR RS SR LA 4 NI (diamond-like carbon, DLC) 5,
FIH SEM. AFM #l RAMAN RAE 7 AR T 2 T ) DLC W RIS M4 Es ), WA T & DLC RZMmEa &R
GURME A VERE, A LCERBE G G AL RIR IR, DLC W IEAE 15 5 & 4 FRAE 2 THDHURE 52 . B B N L MR AR & 0 THI AT 9 22 33
¥ DLC BB 8EA 4 5 & IR0 4522 0 ) (SPL) i 28 F11 % 2k BL(THD) 55 A5 54 M RR R B, E A IR T 7 Jitmm 1 fR,
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S5 22 7 T AR BRI, v A R AR LE R T AR R B
M DA NATTHR A B0 b i i i 252, [R] B R 1) 2 1
WABERARGMERNES. B s e, &
S HILERIT i, SN AR g 57 . KENA
(diamond-like carbon, DLC) i} B AH MM T &RI4G
JERVE 2 M, GG AR, SRR S e
PSR RS LR PED), XS HT R AT A AR
JESRA L I8 3K (1) AH ¢ B BLHR bR o A0 b T NIA #E I, DLC
W R T2 N 5 T, FERTILEC 2 M & R IR
BREEE M, [ ) 4 AR AR . XA AR A SR Y
DR ER AL T TR . HATEREE S SN T 1)
MR CEA 2R, JCHAABIRBE MR (D
AN g S (B %507 TS T AN [ k9. B DLC
AR B S S B IR B TR & DU = B A MR

YiFs HEA: 2022-09-23

i B A R 6 kb oy 32 SRR UL, % A M RLR
FRLAE 75 5 A 1 I FEBIE FE AR X A A0 P, IR, i ik
MO TR B 5 Ak 2= S M YT AL (pulsed plasma
enhanced chemical vapor deposition, PECVD) AR, 7
G SRR EYIR DLC #E, XfH 1 PECVD
AN E T ESHAMAR EFZR DLC #MBEAEH T 48
GEERENZER, RN T2 EIREN M EEY)
PR 5 P 2 (A R R
1 % Iy
SLIe ML
SRS ERIZAK
iR B A SRR AR E L e Bk 5,
B E O~ 0.05 mm, R EARN 20.67 mm, U
1 e HEZENZRS JIESED : Mgs.84%,
Fe0.23%, Mn0.16%, Si0.12%, Cr0.09%, Zn0.04%,
Cu0.05%, HARN Al. ZHEHHREN 36.5~38 MPa,
JE HRGEFE A 21.8~21.9 MPa, IEAH1Z A 12.32%~15.06%
O, KRB A SR IR TN A W R R B R 20
min, FIRANTCK CBEHEMEHEBE 20 min, 5ERUH BES
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Fig.1 Dimension of magnalium diaphragm

WRF o A FH A 22 0 B0 B A S W I 5 211K A 22 A )
BIAT b, AT R L ) A B AR A A R AT AR I
B, 504 B AR (R EE, R 2 AR R
EBNAETEN, RN T HHE 2 AL,
1.1.2 DLC i

T B A S B RIS MK (240 °C), [H M %
&M THEASMKIRIT TZ . PECVD & CVD
FEAR ) —Flr, YUF DLC B R 5, JF Honl DL
TREITTRD,

KH PECVD H{REFREE & 4 5 i F T DLC #
J, BT AT R R, K A S = E S 1x107 Pa,
DAL 200 mL/min MR =EANRS, TIESER
1.2 Pa. ZEM @ N U B A 1700 V, HLA 90 A,
Fikh B8 E N 20 ws, AN 1200 Hz, ZEMIFIRLEZ [E] T
IR IE =300 V, BN 30 min. [A1 2 =IENE S,
MRS e BRI TIE e, JLE I HI7E 200 mL/min,
TAES N 1.3 Pao B0 58 W FIR A 2 18] B 0 1
=200 V, BF[EN 15 min. PUARERES, mEFE@EAN
AR, FEIFEHITE 200 mL/min, TAES N
2.5 Pa. MBI E A 1500 V, fEHI & FE 5 1. Ff
At 2 RURE &b 3 I, 28 AR A 22 8] B n ik e s s 43 31
=100, -200 F1-300 V, ki 56 EA 20 ps, YRR
[0 20 min; 7EH] & FE 5 4 B, J8 PRI A 2 18] B
B LR N-200 V, GUERE RN 20 mins
1.2 RIEHE

Wi 20 kv TAEHE TR B 7 8 f#E
(scanning electron microscope, SEM; TESCAN MIRA
LMS, fif2% FEI A @) Ml 25 kV TAEHE R HHEEH
i B F B % ( environment scanning electron
microscope, ESEM; Quanta 200, fif =% KRl A ), W
S0 DLC B2 MR 86 & 5 A IR # T W30 DA K =
TR oy 20 i . o /7 7 B B Catomic force
microscopy, AFM; Dimen Sion3100%, 3%[E 4k 5 Bk %
AR MK DLC S f 3 R I R LS FORTREFE oG8
T B (Raman; Via-Reflex, HETEBH) i

DLC i 5 rh B S5 1 10 28 A0 A8 B I 43 1 v e ot & o Jd i
ot 1S WIRE I R G 9K 5 IRAX (KEYSIGHT
G200, [EZHAE) MR b AR R R, K
SN =R, e A — MARE R 0.05 s, HRoRnE
RFE 600 nm, ML ES S K, BCFMHE.
1.3 AFMX R E AT A

BERES SR L 3HE DLCEENSES: G4
A PRI I = 247 75 2%, 183T Soundcheck 14.0 P
ARG, fE21 CH1W HIIET, 7£ 1 m A& &
75 2840 N (sound pressure level, SPL) 2k f &
P 9 B (total harmonic distortion, THD) fi4k, 7&
THD &) Malid #e b, B 2R 5 730 - 41 = 4 7
&, ZRIMNATHEAF o 4 PR MR ) R i 2 e A A
FRIBA — &R, (EEETAEEE, AEFOHRE.
FEIHRILEE . N5 R I EEFF L 4 A48 FE VP A 0
Wb R

2 #FHR511E

2.1 E5IREMETE SEM 57

N R G R IR I R kv, DLIA 2
B kA AR, PE AR A BR Y 7 SRR B A &
RMME —EHERNENMER . /£ DLC YU Z 71,
FIH G AL R B LRSS &R MA S
i, AR 495 DLC 548A SRR A4 &
I /0 B JiC 2 KRS B o R HR R OR AR (1 AR Ry
TR, B A R B 30T BR 000 4 11 3R 32 A7 8
Mg, B 2a~2d 53 5 8 ikl £ -100, -200 F1-300
V K H R E-200 V Tl & A &2 G IR
[l SEM JE3, FREEA 4R DLC #E 2 8 B
W)y SR 4, DLC B FE 4y 7 8 3.0, 3.3, 3.2 Al
3.1 wm, AR . B 2e~2h N 1~4 HFF
w1 T SEM TSR & EDS gt 3R 2k i, 4 PP
i f DLC 8 JBE 350 7 J0 FC A 2% o, FHERBE & & BE IR
TCERAPRERE. SWEBIKE, 4 OREmRE
AR N ) Re BN B SR BT IR B UK, DLC
WIS AR KO R R B RS, RS T
1) B 5 20 I 3% 5 I8 B e LA, 23k 7 DLC M AR
Koy MRt — D1 K, B S TR 1 RE RS
PR IR BT AR, H 2 BRI R B H 4 v e
o B v A HL N R ) s AR IR, BHAS T
FER R — A K. Rk, FERK R EIER T, A
R FF 438 K, DLC 8 I J5 52 2 386 K 5 o/l s AR
e 7 QL SO S = I S (0 A N e R R N S S 6
Zlr L, fEAHE R/ BRI AR T BT E T R
B, HULAE S 4 B9 DLC A X et
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B2 ASE SR 4 8 & DLC BUZ KRB & 2 S IRBUET SEM FESURIAR B EDS JT 2 £ 434
Fig.2 Cross sectional SEM morphologies and EDS elements line scanning of magnalium diaphragms with DLC coating fabricated under
different biases: (a, e) pulse bias of ~100 V, (b, ) pulse bias of =200 V, (c, g) pulse bias of =300 V, and (d, h) direct current bias of
-200 V

2.2 REBRIEDW

DLC {2 H sp” 1 sp® Z44b i 2 Fhi SR TR A4
B, HEERHS TZSHmA. MK 532 nm
MO A R e IR AT B 2 ek o dr, K S Tl
sp” Ze AL B IEIR, DRIUL AT UL e R 2ot sp B b
BRI B ML sp® BEMMS R, sp® BRI 2T
sp’ 214y, AT L6 Bkt A LB sp® S U,
— KAt , DLC MR B E 1500 em™ A4 A
YRR E UG, IX AR R 1) B VAR T AR S AP B2 R
fiE o 33T 7 1 i 2RO i B R AR I, 2 HYBILZE 1350 cm!
BT <D0 LL R AE 1550 em™ BEE“G7 I . <D g
TR T 005 & PR RS, TG Ui T 5
T PR U v BT A B B 1 iz e iR s A

38 4 AR DLC MR 47 20638, IR fig
FIE AT R E, AT g B A U g L AE 1 AR
ko Bk E-100, —200 F1-300 V A7 B i [E—200 V
Nl #) DLC b 2 a ik b S G sy Al T
1551, 1552, 1540 A1 1561 cm™, L& D W5 HIAL T
1345, 1348 1341 1 1351 ecm™, Ip/Ig ELAE 23 914 0.40.
0.32. 0.42 1 0.51. FEMKM i EAEH T, B B0
JE ()Tt 5, DLC B In/lg 1) E AR 52 3026 080N a5 386 K )
fash, RUNEBR sp® S B S RE; AR
MWEERT, I/l MER K, REXHERLZ
il % ) DLC M sp” # & i b o ERKM W E T, 24
Bt JE A -100 V 38 0 £]-200 V i, Bk REE S 45

JER AR B 3 T 1) B 55 9 A 1Y) e B BT M 5, B RE
GBS TARHINST S5 DLC M b B WAASL
WKL F A 2, AT I i DLC 8 5 ) 350 45 B 38 K,
HB TR Re B AL 4 P T BRI, AR 2 =)

B sp? HEEEAR Ny sp’ i, sp B EIZWTIG N, LR
N In/l P ECAB IS o 4 B e 4k 22 3K, 55 & 1
ENGTREE L m 43 DLC I P 38 R 7 & 2E R e 46
R RO 70 ¥, i B2y sp® B 1A sp” BERFEAR, {F sp’
G N, I/l MEA . EEREET, BE
AAFAE AN, S5 B R 2 Rl i 2 o5 s, [E) K
AR R BRI S s LR AL, E R RS S TR
fHAF LA N A3t K, R sp’ BT E IR, AT
#15 In/ls M HLAE T
2.3 REFEH

K AFM 5 Bk E-100, —200 F1-300 V & H.
T E-200 V T il % [ DLC 78 i 3 1 757 (K] 4b~de)
ME=Ye R R (B 4g~4)) HEATWEL, [FW 4
BT 45 B G 4k DR B 1Y) 32 TR0 TR 3 AN = 4 3R T F T
(& 4a F0 40 HEATRTEE .

REEG SRR T RS BE Ry 47.27 nm, Ff
mo Ly FESD 20 FFEaL 3 FIFE S 4 1) DLC 5 R RS B
438 2591, 18.56 fi127.33 A1 19.13 nm, F | DLC
B RE AT R A G A R R R RS FE o AR Bk I R T
DLC i JI5 PR R 52 B O 1= 38 K 2 0 %6 N B 5 BT
72 I = e 5%/ = T (5 1 T2 e o T SO = 7 ¥ D2 T
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Fig.3 Raman spectra of DLC coatings fabricated under different biases: (a) pulse bias of =100 V, (b) pulse bias of -200 V, (c¢) pulse bias
of =300 V, and (d) direct current bias of -200 V

197.67 nm

2.00 ™
QN/

Rq=27.33 nm 0.00

0.00

K 4 MBE e & DLC B 2 & IR BRI K AFM TE 350 A = 25 56 B

Fig.4 AFM morphologies and three-dimensional topographies of the surface of magnalium diaphragm (a, f) and DLC coated surfaces

2000

v

5.00x5.00 pm 0-00

4.00

4
2.00 262.48 nm
4.00 P
Rg=19.33nm  0.00
0.00

5.00%5.00 um

fabricated under different biases: (b, g) pulse bias of =100 V, (c, h) pulse bias of =200 V, (d, i) pulse bias of =300 V, and (e, j) direct

current bias of —200 V

FAK) DLC 8 F5RE i 52 K T Fik oo i [ 1) o 8 K 7o fiv L

T Hf BN, SE

BT AR E R, T

JIE 22 THT ™ B RE D059, LB AR B DLC i 2 1 9%

NG RA RS s Bl

0, i A TR T

WIRE R 2w

I3 hn, 287K 6e = g
E QAR PG oY R
U R 0 S ]

Z A A P, 1 o v R TR RS U, AL T
ISR DA QUK (7 D ES N @ SRl I b G SR e R QL
ERT IR RS, S8 THEEEn, 5
LT b BRI A RO R AR R R R, R T AE
R T 1) B ACRE B, AT M) T A 2 IR R T TR

215 BUE =



* 3474 -

G E A

52 %

2.4 hEitRe

FHIRHIEFE CUESE, 4 47 7 2% 0 BB H I PR A3
B, RS, THERSGEGIRBEMAEE H MR
EMS . gk EIRENE 7 A E BT, @il
Oliver-Pharr (O&P) J5i%, RAMER ST MRS
SHIEMPUK IR - 2, Wl 5 s, IRk
JEIRVRFER 1831 nm, NNEAEIHLFE /07 72 th 26 #2
ALk, EERT, FREES S FR RN R R R
HA 20.80%, KUEREES SEIRMALTE LMY N
Fo R YK IR - 2k A vk i A1,
THEAHESES SRR H M E, Wk 1 iR,

HEAM R TN B 2%, Rl 2 B R xR H
A E FIMAR S RAT om0 4R JE R w20, 55 ab,
W R AT 77 N %, B LA H A E R R R AR
REME . Kk, MEMER H A E FFAR—E
Y, O&P MR 7 i N — AN B IR H REE 5 — N =,
X TR AR MR A AE — S R PR o 2 1) U
& (continuous stiffness measurement, CSM) % AR 7] i
I W e N I A ) R Sk AN B - (S-h) KRR,
— IR R B - AL (H-h) FISPER -7

(E-h) KR,

EFXME IR IR AR R, RSk R NIRBEAR IR, @
WHHENEREE b AR ¢ (1 1710 I, s R B
B 5% 10 35 R ARk LS, 3 R A R A S TS R R
EJE>1 (f: film, fXRME; s: substrate, fXARELIK),
2 S RN TR BB, TR AT BRAE AL TR AR TE B B,
MR CRAEBWARTY, T RE BT /& 1877
A8 PV AR K, B AR 68 4 35 Je A 0 I 3k N
TR BRI . IR AR IEP Ze bR 5 8
SERARIRF TR A58, 1 um A7 FERER DLC 8 5 ) i 5
Aik 94~118.1 GPa, s T8 BEG & M A B H
(1.23 GPa), [k, & DLC EZMMREES &E SR

120

100 |
80}
60}

a0l Loading /

20+

Load/mN

l Unloading

0

0 500 1000 1500 2000
Displacement/nm

Bl 5 SR8E R IR IR AR 40 K IR g - 7% ih 26
Fig.5 Loading and unloading load-displacement curves of

nano-indentation on magnalium diaphragm

F1 EERURAME DLC BRMESREFEEMB MRS
Table 1  Hardness and elastic modulus of magnalium
diaphragm substrate and four composites with

DL C coatings fabricated under different bias

Pulse Pulse Pulse Direct

Mechanical
) Substrate bias of bias of bias of current bias
properties
-100V -200V -300V of 200V
E/GPa 56.7 1452 161.2 1353 121.7
H/GPa 1.23 10.3 11.9 9.6 7.9

HIE 0.021  0.075 0.074 0.070 0.065

J& TR B A R . 2 F Ebr GB/T 21838.4-2020
€4 @ PP RHEE B FIA R S BN SR AR RS ), 78
CSM M R rp, PTG ENIREE, B3R b/t (1
JO AT AEFE SIS MR 3 2 H R E UEAE, — oA
JUE 2 0<h/t<0.5, MTM3K4S DLC M) H A1 E B A
MIARAE O & o ARAE I 2 BRI 4 206 5 () DLC 5 S
B, MR R, S R A A R ) R R A
JENTEHE B BT (0 1/10, fRKA#GS 1172,

BT CSM HARMMARSE R (B 6 MK 7, 44
“ DLC [REMBBEG ST AR H M E B h 721
M, WIRG H A E /£ CSM 2 BB IS, o
RAHRIE &, A B, W75 0 E B A B K AE
133 4 4FE 5 1K) DLC MR AAE H A E, 38 1 Fios.
fik ¥t i JE-100 V '~ DLC ¥ ANE H 5 10.3 GPa, &
fiE E 4 145.2 GPa; ki ki F-200 V '~ DLC J# AL
H }y 11.9 GPa, A1E E A 161.2 GPa; kil E-300 V
N DLC #EAIE H 9 9.6 GPa, &AL E A 135.3 GPa;
B W E-200 V ' DLC #BEAAE H A 7.9 GPa, AAE
E N 121.7 GPa.

FE Wk v AR R R, B B N e He 9 7 &, DLC
M ARME H A E 205 TG FREmES fEAHR
i FE FOGUARES (8] T, B3 i U AR 1) DLC I (1) 75 2%
PEREAR T ik vk O I T (19 . DLC R AAE H A E 2552
1) T B0 2 21 R e R R B8 A 2 o DR B S
GEORL BT, RI E AR B ko
P EUTRE R, 2 i R B AT, DURRL 7 RE R85,
LR sp? BEARG SRR R, 3 EI0 DLC MBAE H
AE BAK; MfmIETHE, DLC MR sp’ 814 R
K, P 2 ) B AT ) T G NI A, R O I ) AR
fiE H RV E 393K MR RS TR, sp® 85 = 10
/>S5 DLC MR 12 R R R Ak, BEE 1.
FE& 2 AR & 3 (1) DLC #EALE H 1 E #8K T B
P FE TR o ARG R 2 6% 0 B, IR O s DUAR AR
At 4 [ I/l BB Bk, R sp® B A& AR A
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Hardness, H/GPa

Hardness, H/GPa

12}

w
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0 100 200 300 400 500

100 200 300 400 500 600
Depth, A/nm

0 1 1 1 1 1
0 100 200 300 400 500
Depth, #/nm

Bl 6 SR SE I RE ik I ) 4 28 52 6 R M A 4 i

Fig.6 Hardness H measured by continuous stiffness measurement (CSM) method of four composite diaphragm fabricated under different

biases: (a) pulse bias of —100 V, (b) pulse bias of —200 V, (c) pulse bias of =300 V, and (d) direct current bias of 200 V

Elastic Modulus, E/GPa

Elastic Modulus, E/GPa

—_ =
W N O N W
S O O O O O O

D
(=}

100 200 300 400 500 600
Depth, A/nm

200} b
160
120

80

40 4

0 L 1 1 I
0 100 200 300 400 500
Depth, 7/nm

Bl 7RISR N i 4 2852 A R I8 A P A

Fig.7 Elastic modulus £ by continuous stiffness measurement (CSM) method of four composite diaphragm fabricated under different

biases: (a) pulse bias of =100 V, (b) pulse bias of =200 V, (c) pulse bias of =300 V, and (d) direct current bias of 200 V

Rtz A, AE BRI AER S B TR S AR
VB, AT S BT bkt i L A PR RE L 3 DTARIE AR,
ALK Mo ot i s 2 S RO OK O RK R AL, ARG
<o e R AR FR R BE 3o v AT AR AIE H AN E AT BT s

2.5 EEIRERFNA
2.5.1  SRE vk L o 4K,

¥ FiR 4245 DLC ¥R B8 6 & B A R I F L
A s, KR Soundcheck 14.0 ik & 4t il 45 11
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4 AP SPL 284 8 Frar, JNAER] DLC 8 i %t
P e 2 A R G E T, R X LG T AR A A R R
) SPL B2k .4 414 DLC Z MBS & E SR
SPL 4R EREE & & B IR 1 B In~Fi, ¥WEEE
f, TEAH N AER EC AR R P AR . b Ah, 4 448 DLC i
EMERSES ST G IR SR 2] TR, ik
MW E-100 VR85 1) S SPL B AESZE N 36 500
Hz &b, 4 92.30 dB; kit fi/E-200 V il 8 1) 5
SPL fEE4iZ Ay 37 500 Hz &, A 92.90 dB; ik
JE-300 V T il % 0 i =5 SPL B 76 5122 A 35 500 Hz 4t
9 92.40 dB; E Vil HE-200 V & 1 & 5 SPL 1 1E
BiZ N 34 500 Hz &b, 4 92.40 dB; HEEA &3 ER
JIE FR) 5 721 SPL {EAE AR Ay 32 500 Hz &b, M 89.40 dB.
FHEE T 8RB G S L IR, Jik o i 100 A1-200 V R
il % IR A & B A IR L 300 1 5 4004 7 9 A0 4
$ET+ T 4000 A1 5000 Hz, $2FH1E K, DLC ML
H T R AR EOSCR, EEETE)T, M
T W T -

FHOCHIIT CAIESE, 242 =47 75 2% 10 2 B B B
A, fEsEsny, ESGIREN H A E AH N Y
T,k i i R B A R R 4% 1 4 R R A PRI
DLC [ H F1 E ¥ K T8 86 & B IR 1, B8] ik 75
Yl e 4 1) SPL 2R I, f i SPL {E A ATk,
MBS RY E. H5 ERIFRSERARME, R
& Wk R £ -200 V R il % 1) DLC # ) H A E oK
(R 1), (H P30 447 75 25 1) SPL i 28 5 Jik o 4
~100 V il & AR 2L . MR35 S R IR UR A
A (R (1)) R () MBI A

Py BLS,
=10, 1
o nc RM,_ (1)
SPL, =112+101g7, (2)

Kb, o NS HBFERKIRPE; p=1.21 kg/m®, N=
SANTRERE; ¢ NEIE; B NBGERESE; L NELEK
B R NEZRPEREM; Sq NESERTH: M
NIRIEIRZ) B4 S & SPLy Ron4 /8 S R B . R~
E Rk R E-200 V R4 DLC M AE H f1E
K, (B3 I DLC 854 45477 75 2% 1 1) 45 3R 3
JRE My K, IREBEAGEMGA, SS8HHE
BN, SRR T R AN A A R, AR RS
IS RE 77 R O,
252 WKAA

W R LR AR P 2 2R T AR AR o B i R IR
B S 75 A% HOE S IR . B R

—
(=
(=]

Substrate diaphragm
S1: pulse bias of 100 V

Nel
(%]
T

—— S2: pulse bias of -200 V
—— S3: pulse bias of -300 V
——— S4: direct current bias of ~200 V/

el
(=]
T

0
(]

~
W

S1 S2 S3 S4  Substrate

Sound Pressure Level, SPL/dB
o0
W

-
(=]
—

1.0 40
Frequency/kHz
Bl 8 REEA SRR 4 48 A 4R 155 DL A0 75 45 10
SPL Hhi£;
Fig.8 SPL curves of the high frequency loudspeaker fabricated
by magnalium diaphragm and four composite magnalium
diaphragm with DLC coatings fabricated under different

biases

a5 5 NG, HHES QBB AEBHRS)
HINAS 5 2 BB B R, 8 E Bk RN .
— iR, 7 AR AR B A R R R A K,
2 B e s R E R B LA 1000 Hz B FR 1 3 2k 3
b NS5 f R

F F Soundcheck 14.0 iR & 4 I 453 /T 4 4045
) THD HhZ4n &l 9 s, J9ik 8] DLC i JIE X i 5
WE R E R B AR, FRX I T RS SRR
PR T 047 75 4% R 4510 THD Bh2k . ik i JE - 100,
-200 f1-300 V N &M E DLC EZMEESEE
AR L S AR R R 1 4.80%,
6.70%A11 5.20%, B E-200 V T il % (1) & & = 15
WA EEERN 7.50%, HHEASERFEEEDS
FHAS R WE B R E RN 12.04%. AHKHF L Uk
5, BUNEEMRER GRS SR RBE, A
Bl 401 25 4R 3 ik i - 100 v A1-300 B i
2% 1 DLC 58 5 B 4 3, T 00 = 4% 75 3 IR EL T
R AR . BhAh, DLC M KRt m TR
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Preparation and Acoustic Characteristics of Magnalium Diaphragm with DLC Coating

Sun Qinglei'*?, Fang Feifan'*, Wang Wenqing'*, Hao Liang'?
(1. Gemmological Institute, China University of Geosciences, Wuhan 430074, China)
(2. Hubei Engineering Research Center of Jewelry, China University of Geosciences, Wuhan 430074, China)
(3. State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In this study, the diamond-like carbon (DLC) coating was deposited on magnalium diaphragm by pulsed plasma enhanced
chemical vapor deposition technology. The morphology and composition of the DLC coating deposited under different parameters were
characterized by SEM, RAMAN and AFM, and the mechanical properties of composite magnalium diaphragms with DLC coating were
studied. Compared with substrate magnalium diaphragm, the DLC coatings improve the surface roughness, hardness and elasticity modulus.
The frequency response (SPL) curves and total harmonic distortion (THD) curves show that the DLC coatings increase the upper limit of
frequency response and impart high fidelity to the loudspeaker. Audio equipments fabricated with composite magnalium diaphragms with
DLC coatings have good timbre naturalness, sound field expression, vocal performance and clarity, which can effectively improve the
human subjective auditory effect.

Key words: diamond-like carbon coating; magnalium; elasticity modulus; frequency response character; harmonic distortion
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