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Electric/Electromagnetic fields include alignment of
nickel-coated carbon fiber in epoxy resin substrate and
Applied to fuel cell bipolar plates

Student : Fu-Ming Hsu Advisor : Dr. Ren-Haw Chen

Department of Mechanical Engineering

National Chiao Tung University
Abstract

Physical properties are tunable by mixing fibers into the base material.
Product anisotropy is achieved by controlling fiber alignment during the
formation process. The researchers in‘this study manufactured a rectangular plate
with anisotropic physical properties.-The plate contained nickel-coated carbon
fiber of high electrical conductivity and epoxy resin with a supreme physical
property. An electrical and electromagnetic field generator was designed and
fabricated to modulate electric and electromagnetic fields during solidification in
the casting process. This study investigated fiber alignment of nickel-coated
carbon products under the influence of different force fields. In the first section of
experiments, the effects of electric and electromagnetic fields on fiber alignment
were examined. This study utilized Optical microscopy (OM) to observe
alignment of fibers, and penetrative conductivity measurement devices for fiber
alignment verification were used. The researchers treated epoxy resin with an
electric field to induce fiber alignment. Electric field experiments revealed that,

the fibers did not satisfy electrophoresis properties and failed to aggregate and



align when no electrical transition and aggregation occurred. The procedure of
using the electric field to induce fiber alignment in epoxy resin is not applicable
for mass production of virtual products with high electrical conductivity. The
results of electromagnetic field experiments demonstrated that nearly all fibers
aligned perpendicular to the magnetic field under certain conditions: such as,
system magnetic flux density 0.069 Tesla, specimen thickness 2 mm, fiber content
0.5 wt percentage, length 1 mm, and certain resin viscosity. Compared to
specimens that did not undergo aligning treatment, the penetrative conductivity
(under 200MQ) increased from 18.75% to 84.37%. The study used the
experimental conditions fiber density 0.4, 0.6, and 0.8wtpercentage, length 2mm.
The penetrative conductivity decreased while the fiber content increased. Fiber
content ranged from 100%, 75%, and72.9%with changed conductivity from 25,
125, and 250 Q. The method of inducing fiber alignment with electromagnetic
fields is applicable to the manufacture and development of products requiring
anisotropic properties under certain levels of enhancement of system magnetic
flux density.

Research reports on fiber alignment control of nickel-coated carbon and its
application in manufacturing fuel cell bipolar plates are nonexistent. The second
phase of the experiment focused on whether the procedure of fiber alignment
along the penetration direction of the epoxy resin rectangular plate is applicable to
fuel cell bipolar plates. The researchers milled the composite and graphite plates
to create serpentine flow fields. These two materials were compared for single
cell power generation performance. Results showed that the composite of interest
qualified under the Department of Energy (DOE) requirements for thermal
properties, gas permeability, and corrosion resistance for fuel cell bipolar plates.

The maximum power density of the composite bipolar plate was 1% (2.1mW) of

v



the graphite counterpart under the conditions of fiber content 0.4 wt%, length 2
mm, magnetic flux density 0.069 Tesla, and plate dimensions of 63x54x2 mm.
The maximum power density results were due to the greater penetrative
resistance of the composite bipolar plate. The researchers utilized composite
material with a planar conductivity of greater than 200MQ; therefore, the
electricity generated was mainly due to the conductive current provided by the
penetrative conductivity of the bipolar plate. The study concludes that the
procedure of conductive fiber alignment along with penetrative direction of fuel

cell bipolar plates may be used in fuel cell applications.
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PeE DAL ERE o R FRBF R KR fee R A F g B
A - B R E T R {N R A S A gAY
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Tl Wi &~ R RO A B2 Y A dek BT E WA
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conductivity) & &> 3 100S ecm™[12] E RSB 2T R (XF DhZF E 0 1 A
P ETHE R AR F R AR PP BEEET SN -
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PR T X R 0 X AR AR 0 R Y R TEFE S
FF SRR AR e > F oo S LT e R T
BETE - DEIIRY R OBARG RN FI L HERR TS
BE T EET N g Fo 10 R M ERF G S A o
135 3 4

NPT RAR Y AL RS TR F B AR E PR LS ﬂ,ﬁﬁv‘ i
PRI frR B R A B FBEARERDR 0 R R MR FLRF
ﬁﬁ@&ﬁﬁwﬁ¥%ﬁﬁﬁﬂ9%*@ﬁ@¢”duﬂﬁﬁﬁﬁfwﬁﬂ“ﬁﬁ
FRAARER PP EMEE > ¥ G RERERRPER L TR RE L F
T8 M e AR B e s FEE T ER G e A o
B ERSEEFEEEFEFTLER - R F Has (Optical
Microscope ) BLiP| & F % (T 5 44 AL B enfie e & (35 6nip o

Bfs BB 1395 # Witk H (Department of Energy, DOE ) 4% R%: 4L ¢

2 plug power 33 & A dredt i 4 2 fded 11[12] > 27 - %
FIERE . RF) TR A EEE P E R AR Y TR LR SR o PR
BB AT R R R T O T R R R T o

N

311 e MR T R P[12]

In-plane electrical conductivity > 100?
(Sem™)
Thermal conductivity (W (mK)™) > 20°
Gas permeability ( m®m?s™) <2x107%
Flexural strength (MPa) > 59°
Tensile strength (MPa) > 41°
Corrosion resistance (pH<4) <16x10™*
( uAmM™?)

¢ DOE targets.

* Plug Power targets.




B2 d o REH AR A

12 FARE AT HFERIL T HF e R

AAREA EFEE BRI > AR ] 0 - A2
oo BEEFHF RN o A PN AAREAFEMPEPTF R R 2 FEFR
S FEE o RdriPd 2 AR I A (*?%&%Hﬂfﬂﬁ?ﬁa@ SEEAk |
AP ow oT R R AR RE[13] 0 # B B A ehfigihs AT A St b
By AL R3pik o 828 G M 2K RLE fee Ao B ;ﬁ*ﬁﬂ%
Bl 23 3s (b ek NARFEEM LD S ﬂlﬁ;?ﬁa
v A BRTIRRASRERA -

R.Schueler % 4 & * gl 2 2§70k 3 M 0 TR IT5E 75 2
AR R HA R R i fel o A & §d EARiTHF 4 B I f (London
van der Waals ) v 51 {r f2ie* 4 & i5 (coulombic) #t = 4 » & § 2 & &
&4 g o P HEM T o M 4@ F gk R (ionic concentration) ¥ ¥ AR 2.
BRI R 4 0 P sk AT B s AT B 3 A en[14] - T
Prasse 3 A # * B /a3 B P2 ATR: g7 22 BERA T » 2
052 3 e T BH 1R B B3 A0 % [15] - MK, Schwarz & £ # * 2
MRFTTERTE A EMIBERINRE AT o AR DR ERA
TR TRV LR R H A BRI oon R AT E R T H A
e BR P R s fi B [16] ©

CAMartin % A ¢ * LT HF e inTH  F% 58782 K
( multi-wall carbon nanotube, MWNT ) fie & > B> A TR § A5 7 » fdp e oh
THBRASIVRESEF BT E S R EREIAT T RE N HE
Bl G > B E T TAEM o LN THAIL SR T i3 A TR B
R AL Y el S R RN -8 R g b Rl 8 L SRR - Sk W
P R E - R AR LG G LR @S AL T IR
€3 HBRBRATEEETRE > 213TS TR DR F @ s g[17] - C.
Park & 4 @& * 5 & ¢ B2z st s ¥ (single-wall carbon nanotubes,SWNTs) +c
CARELHM O R A R OUITRFRALES > R FE R R ARE
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ey TN RF R ERE A AN e HHE F R
FECE e A A BIVY BT d 0 THAEF L Mg S fee 3 S o
Mt B R BRI T Ak fi[18] -

D.Shi % * #g i H# > § it 48 (NIO) 4o§ 1 4 (Co0) % i »+ H &
# k2% A sy (Single-wall carbon nanotubes,SWNTs ) » & * g3 % iz & *¢
FF e (polystyrene) ¢ » ¥ A gid 3T (Tesla) 2 B * » =7 H
R % A i # ehfie s [19] - E. Camponeschi & % & * gi3ffes 2 A AL F 307
PR A KBRS R KRR PR BLRE o BRI UL R
TR AR KR E iR 0@ 2 ¥ MR A H A E PRl R R R
(T,) #{*5 PREFABEHEREFHHndp] > 27 FRERABRFF
T B LS TR Y g (entangled) o W TR AL AR E D
B4 c P F B RAR BN REF A FEDRe RSN F
ﬁJqfﬁﬁﬁmmw%ﬁaﬁo¢$m&@%&£T,%vﬁ%ﬁr%
FAARTH > AT IO R TR LI HR R TR o BB G B ek

7 A2 RINVES g d v S IR R T "% [20] - B. W. Steinert

A RS A R E R RN E e 3t B Ea ™ (polyethylene
terphthalate,PET ) # » & %43 i@ * gH-iafie s 24| higghie - H3p > d
AAMEATELS R LR ANMERPZF AL S R EFF A D
% & it £ (Zeeman energy levels) #-¢ fr {8 X 4 AnT ffm> &3 K A F
A HE o RS BRI R [21] -

d 0 BETAE RO RCE A At R fere AR B2 e o 47 8 5
o PR AR LHABFEER A p AR RADE S ATE AR
AR R AR AL > e RS 2 LR o0 d RS RN T S
BIdfglppen s - BEL DT E c N TFEBI AT N RE R
oo HoArag A R R ALY AP WAt f R AR RER AN
A F R TR -

B
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22 HRT A FRFHF LR
ELACho 3 A FIRAFF+ LT s B D7 EELTF

Rl ‘ﬁ_ﬂ‘b‘_% WG EF
(in-plane electrical conductivity ) > = &8 % /i (£% pF > ¥ P & B
TR R D ¢ it M [22] - D. P. Davis % 4 > & * 3 316 (18%Cr
1296Ni) ~ 310 (259%Cr > 209%Ni) £ 904L (20%Cr > 25Ni) £ =47 ¢ %
&4 H 4L - %li$ SPFC (solid polymer fuel cells) &4 » A5 3000 - p*
kA BIER S 0 R 4 Q04L 7 44k MR Pk B RITH T ERE MR H
e g BRI PR B R G R I BT 1 i h T BT
BT R R P o A A A AR R War s B b frsling
B R ook AT OV R S B R RS TR B U 4
1[23] - L.Du & % @& % B § Af'a 2 20 A4F 6 1 W T+ 2k R
# R 0 TR-H A7 & k2~ pH fﬁl{rZi@mﬁf&»ﬁ?n CPER A
FAER BT M E MR A R &Ry X P F IR % [24]

IRk SR R /§’< B R THEIEITETF QT e R H
g > Ear N HRBPIERY 2 A S e fe s B E L
«,g\‘o
23 REH VY hi Tkl
231 T3V chi
EREFAF2 T

AR ﬁv;ﬁ:ﬁ;ﬁ A M RFELFELE NG R T AN Jruwgr
PR (LY EERFTRF) TUAp D el Y SR g
s ER (conductor)’ FHv upd DT LR P T (free
charge) e AR EHF Y » 2 ~ f RFIAEF]DA 255 BT EZLH
B QLU AL B WA A T (dielectric) AR F? LG Al T (B
e Hieg s =) 25 &% T j7 (boundcharge) — & — f =4
TR RS e s+ o deRl 21 (a) 2R F A Bl 22 () &E

B

(through-plane electrical conductivity ) £
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C)C) I ) T
00 ot

Bl 21 (a) 2444+ 2 2 (b) f&it F35[25]

\—+

f D@ 2SOre
S ep T €3>+
Bl 2.2 (a) {tta+ 2 2 (b) & F2)[25]
Bl 2.1 (a) #r7% » §L 5 244,44 + (nonpolar molecule) » # & ~ §
Jr2 BB Rt F o - A 5 o AR G B HLE s F o 4o H, N,
0,% - 3fp 4 - W 22 (a) “75F » £ % #&12 A + (polar molecular)» # it -

PR AT 2 B0 F A A - BR R - R A S
4=N,0~H,0 % > ’%&ﬁo

.l >

EF o AR HD VPR S (2B 2 EE ) B
gk o RS ?}F#E"%/ﬁ’lélgvf”’?i“ﬂ°'“$ R
*?%ﬂ%’{iﬁéﬁgiﬁ*%m CF2-1 () ¢ s AAEEA S
ks R FIRHFN®? > a e8> vk Bl 2-2(b)

P T FIAFLIET L E A I ETHT G o R

N
N
IRy
)1

P EACHEEA T RS S BT H TR LT IR -
FEBOT B P e+ T RBILFTLH S » FARI| DR G L5
#& i (polarization) -

BT EE ¥ P & om it (polarization) > * k& 5 B AT S0
Titihfe B> THAER F TP X hs TP ARSI ’*j‘u%ﬁﬂ ’
WE A AL R f’%é’:iﬁﬁfuiﬁ? °

P=a E (2-1)
EZa8%A > askh+ikF (atomic polarizability ) » i % #&2? b +
2EleR U
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B ZEH LT - 5']%'5!’_5773,\ » Ve B 0 T2 GG T4

AR FEM Ao v T BW o L o E o B AT
PEHPERN EiRg ~ % ‘im«k};j\ U e B AREG AR RN o
i &2l gkodgh 5 SRR A G HOTF BRI RY
Floo el chgfpi » 3 BREFRRDITF (A R+ ) 2@
R LR o AT A B - FRH AT bGP gg_;}‘a.)f%
% & AE o
% 21 R34t o 2 10%mm? 5 H i+[26]

~ & H He Li Be C Ne Na A K

a 0. 66 0.21 12 9.3 1.5 0.4 27 1.6 34

—

P
s
%\

UGS RSN SR PR E A T

TOF B EH R
SR b R > BB A A
Foo FI S T L BIREY > A £NF
24 BRIV chi FEE
Y R
B+ 2 gt

A T2 EF A - BRI G o F - R IRE
tnf ) Bt RFIEF LRI AG hfk AR REF B
?%ﬁﬁ{&—"rhﬁ#a\ » FE R IER L 0 P T RE *

R
PR T év’ﬁv”’%ﬁsﬁiﬁ RFfia h+x 24 h3
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HARI PR e LA S o d LS N2 UE A RS2 BERE
ZRITFHR 2 NnA oo td ERMTH S 0 U2 RO HERF LS L
Bl s MR BB = o dok 2.2

% 2.2 % e b F edp 4 R 5 [27]

WA LA o v A Fors
b PP T 0. 99983
# Pt 0. 99998
4 Pt 0. 999983
4 s T 0. 999991
k By T 0. 999991
13 PP R 1
ZF g R 1.0000004
4% LT AEELR Y 1.00002
4 IR T 1.0008
2-81 83 & &%
(81Ni %) Rt T 130
& g B 250
4 M R B 600
SEEAEF A R B 1500
wan (0.20) R 2000
# (0.2 3 5) RN R 5000
# & (4S1) R R R 7000
184 3 & & (T8Ni) L=l 100000
48 (0,05 228 ) g RN A R 200000
$mt
g RN A R 1000000
(5Mo T9Ni)
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FRABEGARE - F T LEBEES 3 - o BRI R
moE - B LRI TR - BHEEAES LRI IERE
EB MG F RIS v Ak 4oB] 2.3 7T

\7\/

=

——)

B 2.3 () # 4 BHPF L BT 2 B s B T4 3 A 54 (7 [25]

—_— —

P
i - s >

—— - e

Y

S ————— R

s ———

———e e

Bl 2.3 (b) s BHPFL R 3 BB ELEERESES &3 5|[25]
S AL R

SRR

e e

O OO0
a g
Q00

e

B 2.4 4 FR 1 {5 £ 5 B[25]
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SEALLRFILPET T 0 Fhitle - > 5 i o dof) 24
B F2 MR APHA R F 2 PUE R F R e AR E 0o
P NEAEA =229/ Rl N 1 F ) *ﬁ%?ﬁ%é&éz%&ﬁﬁﬁﬁﬁo
B bih- KRG R RT R TR R AR FI AL e g
7 R R o 0 fLs BT TR (magnetization current) 1,
P-Fem At A RER T2 BMA S 0 B RE T (bound
current) o 4 BB ST RS BF 0 L RS 2 BB RERDE I DRE o fLIE
( magnetization ) o
- PR CARER A ) AR T I (magnetization) M & 51 o
4${&ﬁa@ﬁﬂaw“@% o AR ke 3 2B fRAE i e o
REHCHMHBEY 2 AIEIN S LRI 2ZEBREI M RIECEMT B
2.2
M =Nm (2.2)

BB M EE TR B AR el — LB R S B o] 25
S e WEER G B 5 ES o BLEALM Y ore RS R N(S)

N(IS)m = (Nm)IS = (MI)S (2.3)

F e

W 2.5 1 4 4 0 2 3 5 [25]

17



IR BEENTINE G R E MBI 25 2 F S FARL - B
SRR P 23580 Z MITF ARG RMEST RIS T A R P 2 BT T

-~ -

el 0 T3 24
=M (2.4)

ERE L EM - RS R

B
%‘:

=fMedL (2.5)

s — T S A S . P Dy ¥ g2 AL TR ook 2T Sh ook
2.5 ;y\‘ o 2 it r’;’_,/nhz:'rjﬁ T ;F:/uh h W Im/l E:'Pﬁ@lb ";jwmm 'i?é/m

BARK, 265

Kn=M (2.6)

d 2658 B P AR 2B R RARAEEN S TLEME -

d B 25 TR, M EMET A e TR e BRARA T SR
2.7

K. =Mxa (2.7)

a5 e nd s

BT
5 dr= i (J.C.Maxwell ) =& 7 8214 (H.C.Oerstead )
(A.M.Amper) ~ L% (J.B.Biot) # g3 # (FSavart) ¥ 4 ?%P;‘g ek

S TR TEBRm, Y LRSS A BT AS BN B4 5N 28
2 24

5% B E e
inIzLJodSJr%LDodS (2.8)

2.8 37 = RIEDfE A BN & Up 3B SC fg 4 2.8 55 1 RIEDS B
mAEA A FELT s A éﬁ{J,FMWm -m o CiFTm R o H
FECltamF e (ZXE/IF(A/m)) dE B2 .
J{S@Jﬁﬁﬁ%ﬁ(iﬁhﬁ2(Nm))®§’D{S&Jﬁ?ﬁ%§
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(E&IF2 (e/m?)) w8 o dsEedsaf et (M) “o" 45 d
PAE 288 P E e @bt 3wl VAATT RS e LR
LR AR TR L IR RAT e RdEdSELLp e B> w o

4o @B) 2.6 #7T o

Bl 2.6 % 32+ < T BT [28]

=h
o
TEOFETEAREF UL FEELG T

R TRE - A NP TR A A s e i e
e R 4o ) 2.6 AT o T &
FAp e TG e pr s Hepedy SRR TR LB B o B2 Y
R REIRE o Fl B R e 2 2 AP T I ARG 0 il ¥ AR
23tom B e s LACR 2.7 5 0 g AT ERERE L 5 300 S Jagg v en
W%ﬁi#@?ﬁ%@%’%@?ﬂ%w%W§%Eﬁ*ﬁ%¢ﬁ®%{
Bdrphe 22w o

AR B oo~ o o o

/

Bl 2.7 RE T o ATA 2 PhE g 5 [28)]

SAETFEEBAAFHEERT 0 - BT WP TREL T Lk 2.8
+ s Z 38 0 FP R RS hd 8 2-8 Al 55429
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iHodIzLJodSzﬁ]i (2.9)

298¢ BB L P L HF A ﬁC”TEﬂﬁ%G\'mSW#@P\mEM F =

,ﬁ nigEMAE > @ F IE %”’ﬂx%% & o | (-’ti‘“ (A))> mﬁi/\ £ -‘irj]"fu

gt e fiefe o
%f%'év\ﬁ;éjgf_c_mm@?ﬁ}iH{LlE”ﬁ’Esmm/imm|’| —.b‘fbﬁc
FPRHARESE R RIS (29) AEFERSERA G 210

H =|I—A/m (2.10)

C

PP HERFR AR Hhx ] ook PURHA- B RivicON B

ﬂ_‘/rl
(turn) ) > B 2.10 58 el EENio> Ni ¥ AL 5 € @ (£ % (A-tun)) >
B i Eil o L3821

H:l— (2.11)

dF B %A (R (TeslaT)) £ 7t ] » Bl %A
X IUB AT c FREFTELMERABLATL G B Mk g
et B

B=uH (2.12)
Ao R EREGE (3AUE (HM) e AR89 &% &b hip

g (% (Wh)) 8% - HF 6 Sl ?Fim I S N
4 2.13

¢=LBodS (2.13)
FYBEUESH R BRPE S ESH FhE R fFed 07
2P gARUIT S -BE o Fa-Talsaafs A Bk
Bl oy P B R A0 211 N T o R B S o rhesid B 5 [25] [26] [27] [28]
UNIA

| (2-14)

c

¢=BA=
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RN A ERE S - ST (E R
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32 R4

AR B AR E R ET o al T et H
HorLwt i R TRy B S A RHOE
& § B4

BRI A ERTREALEF LD 912 kA ARE H LA
% 3.1()% 3.1(b)* 7 -

% 3.L(2)%k § Atk £

e 912A 912B
AR 850cP 60cP
g 1.01£0.02 kg/cm® /20°C | 0.97+0.02 kg/cm®/20°C
¢ R Hpd FHpd
TEMRER 100 33
B % 7 #UE & (100g, 25°C) 60°C
v e * R (100g, 25°C) 180mins
A & (SHORE D) 70~80

% 3.1(b)Th § M7 105 B £

912A/912B=3 - 1 912AB
FUR B R 1280 kg/cm?®
L R 1300 kg/cm?
i Rk 600 kg/cm?
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FETRERRS

%ﬁf:ﬁz__liﬁimﬁﬂﬂ,\jg,?};_gg‘a@i% _%_'fr' -
TRA A JER)EREF LB+ L T REF
AL RS

SRR A IR R R &

ERR RN ]

DL E A BN S EATR I - BRESEES 4B 3.5a)-(b) 0 L

B b
R o
2
TRFAEZ KR
TR AEL KR

A T/Fﬁ#ii'b‘_%" > e d 3.2(a)fe(b) -

P KPR o X R A EFRERLE
LF heBALY # 7 B R fR S BER

BAE

B AR s U

7 1 Bl4c§ 3.3(a)fr

(b) » TREHFA 2 KR Kt BLBI2K 2 o dotid - B o & M3
T 58 2 > 4o 3.4 -
% 32@) % BH At AR Wiv YR
R LA R AR
WEE AR RELAF
b Pz Ak § A
LN SC15 w4k
B RLE] (& B33 )% :055mm £ & :27TM
(B3 E3)sE 0.7/mm £ & : 50M
THREEE S A
F BT 5% M6x40mm p = & % bk 17 5%

2 32(b) TR A4 KF [Tz TE HIR T
PR P BT
At AWG14
S 10A 24V 240V
i 200W 20 ®id#
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5‘;]33(&) B AL EE TR 5

Bl 33(0)T R A 4 5 0200 & b BT F i

B 3.4 & b H-iv% HE o
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Bl 3.5(b)3-4 2 £ B L 30A EHIEd &P

TRERE
AP BRI IGTHETREEE > &Y &2 33 4 CDP-1000-00. 2HV 7 &
)f%% %ﬁ@rsfs%’* TRERE > BB 1000 REF o RSB
0.0l %8 4B 3.6 EinEETRERE ¥ CIC PS-1940 #i-iF

o f TR 0-30 RAF o B BN TR 10 %35 0 4R 3.7
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wHHxT
AR AT nd_k bR 12 2 A5 % % chsh L Mettlet Toledo %
S % R T 415 PB303 0 # £ el B 5 0.02g-310g 7 3 # 0.001g - # %
& 0.01g - 4-® 3.9 -
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HEHHRER
AR AT EMFREREITRY L AgR e 0 B ERE
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332G CHREFLRE
k8 BE ek
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5000 Series Hand-held Gaussmeters

|Model 5060 5070 5080
Probe Included Yes Yes Yes
Auto Zero Yes Yes Yes
|MinIMax Hold - Yes Yes

|T rue RMS - Yes Yes

Auto Range - Yes Yes

True Peak Hold - - Yes

Relative Mode - - Yes

Outputs (Analog) - - Yes

Communication Port - - Yes

Model 5060 5070 5080

‘Basic Accuracy 4% 2% 1%

Frequency Bandwidth dc dc - 10 kHz dc - 20 kHz

Sampling Rate - 10/sec 10/sec

Ranges 2) (2) (3)

Low Range 2kG 200G 300G
Mid Range - 2 kG 3 kG
High Range 20 kG 20 kG 30 kG

Resolution

Low Range 1.0G (100 uT) | 0.1 G (10 uT) 0.1G (10uT)
Mid Range - 1.0G (100 uT) | 1.0 G (100 uT)
High Range 10 G (1 mT) 10 G (1 mT) 10 G (1 mT)

Display LCD LCD LCD

Digits 3172 8142 33/4

Readings Gauss GaussTesla GaussTesla

Tesla Ampere/Meters | Ampere/Meters

Analog Output - - 3VES.

Communication Port - - RS-232
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