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Songshan Silca
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SiC Heating Elements

B &
General description
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The silicon carbide heating element is a kind of
non-metal high temperature electric heating element.
It is made of selected super quality green silicon
carbide as main material, which is made into blank,
silicided under high temperature and re-crystallized.
Compared with metal electric heating element, this
kind of element is characterized by high-applied
temperature, anti-oxidization, anti-corrosion, long
service life, little deformation, easy installation and
maintenance. Therefore, it is widely used in various
high temperature electric furnaces and other electric
heating devices, such as in the industries of magnet,
ceramics, powder metallurgy, glass, metallurgy and
machinery, etc.

BNABRAEBARTHERBHFNARBE~T
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We adopt new production process of cold
ends so that our SiC heating elements have
more excellent specific rate of heat zone
resistance and cold end resistance, saving
energy, long life, avoiding over-temperature of
cold ends to damage the furnace body. The
commercial name of our SiC heating elements

is Songshan Silca heating elements.
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Specs and type of Songshan Silca
heating elements

D (E#) Ztf ED (rod) type elements

oL
| |

J_ cz HZ cz
oD *
—l- Resistance

#=SType: ED  4MZOuter diameter: OD, mm
% #304< F Hot zone length: HZ, mm
A% 4 E Cold end length: CZ, mm

4{¢Overall length: OL, mm

5|40 Examples:

EDZ#! Type, OD=54mm, HZ=1575mm, CZ=419mm,
OL=2413mm, Resistance 0.90 Q

<=4 Specify as:

Songshan Silca ED, 54 / 1575/2413/0.90Q

DB (#Hix) #oci4 DB (dumbbell) type elements

oL
cz | HZ - cz

Resistance

#5Type: DB E4ZDiameter: D1/D2, mm
& #LERE EE Hot zone length: HZ, mm
%im1-E Cold end length: CZ, mm

<< Overall length: OL, mm

f34n:

DB#! , D1/D2=18/28mm, HZ=300mm,
CZ=350mm, OL=1000mm, Resistance 1.70Q
e 71Specify as:

Songshan Silca DB, 18/ 300/ 350/ 1.7 Q@



UZ! 5t 14 U type elements

oL
D, HZ I cZ

N

A EType: U 5p#Outer diameter: OD, mm
& #EB4< EHot zone length: HZ, mm
%1im 1 ECold end length: CZ, mm

<1{<Overall length: OL, mm

[8]#2Shank Spacing: A, mm

EHEHBridge: D, mm

fBlinExamples:

UZEIType, OD=20mm, HZ=300mm, CZ=400mm,
OL=700mm, A=60mm, Resistance 2.24 Q

F< 71 4 Specify as:

Songshan Silca U, 20/300/400/60/2.24Q

W(=48) BU7t#E W(three phase)type elements

D,

HZ ' Cz

& b

Support Slot

A EType: W 5% Outer diameter: OD, mm
& #EF 1< EHot zone length: HZ, mm

#A s EZCold end length: CZ, mm

< Overall length: OL, mm

[8]Z5Shank Spacing: A, mm

iE##7Bridge: D, mm

3l gnExamples:

W#IType, OD=20mm, HZ=250mm, CZ=350mm,
OL=625mm, A=52mm, Resistance 0.90 Q

F< 71 4 Specify as:

Songshan Silca W, 20 / 250 / 350 / 52 / 0.90 @

SC (#424y) R4 SC (single spiral) type elements

oL
;i cz | HZ | cz

gﬁl“—
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#1SType: SC  4MZOuter diameter: OD, mm
A IR FEHot zone length: HZ, mm
%< EZ Cold end length: CZ, mm
4{Overall length: OL, mm

fH4nExamples:
SC#!Type, OD=25mm, HZ=300mm, CZ=200mm,
OL=700mm, Resistance 1.59Q

#2714 Specify as:
Songshan Silca SC, 25/300/700/1.599
SCR(MERLL) BTt
SC(double spiral) type elements
oL
By HZ ' cz

oD

#=Type: SCR $hZOuter diameter: OD, mm
% #ERK FEHot zone length: HZ, mm

%< E Cold end length: CZ, mm

“1{<Overall length: OL, mm

5l 4nExamples:

SCRZ!Type, OD=31.7mm, HZ=305mm, CZ=241mm,
OL=546mm, Resistance 4.46

%7 4 Specify as:

Songshan Silca SCR, 31.7/305 /546 / 4.46 Q

UX (1) Ao UX (slot) type elements

oL
D, HZ | cz

A SType: UX 4N2Outer diameter: OD, mm
K # AL EHot zone length: HZ, mm

#Zimic ECold end length: CZ, mm

“{Overall length: OL, mm

30 Examples:

UXZ!Type, OD=30mm, HZ=400mm, CZ=300mm,
OL=700mm, Resistance 2.76 @

<7~} Specify as:

Songshan Silca UX, 30 /400/700/2.76 Q
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Physical properties of elements

tbE o a TR
Specific gravity| 2-872:89/cm" | gong stre:g'th >300Kg
B , B
Hardness *OMOH'S  Irsile str:ﬁgth >150Kg/cm’
3% a1
Porosity rate <30% Radiancy 0.85

U ESRTHENERKART. RESTHIER
SHERENTUMEN, HBXEIBUT:

The linear expansion coefficient,
conductivity and specific heat of element will change

heat

along with temperature change. And the relational
data are the follows:

T |

gt g élinézfiﬂ)j;fnzé{ionl AESRE LAk
Temperature coefficient | Heat conductivity specific heat
e (10°m/C) (Kcal/M hr 'C) (calfgC)

0 / / 0.148
300 | 3.8 / /

400 / / 0.255
600 | 43 | 1418 /

800 / / 0.294
900 4.5 / /
1100 / 12-16 /

1200 4.8 / | 0.325
1300 / 10-14 | /
1500 5.2 | / | /

iR AT AL FE R
Chemical properties of elements

1. THERmEHHE

Antioxidant property of elements

THETSPEBEIB00CHFHRE N, RER
£J1000-1300C i, &ZMIMRE AN —FE - EHER
g, 1300CHERE A%, TE1500CH, RIP
AR —ENEE, NETHNEXERETSHRA
E1®, BTRE. WRSSEHEBE1627C A LR,
NMHRIFIRZ BB, EUREEZFEM, BT
FHIR.

The element start to being oxidized when heat to
800°C in air; and a SiO, protect film will be generated
on the surface of hot zone when temperature get to
1000~1300°C ; cristobalite will be crystallized at
13007 ; the protect film get to a certain thickness
when the temperature get to 1500°C, which make the
oxidation speed being very slowly to stable. If
continue to heat to over 1627°C, the protect film will
be damaged and oxidation speed will be more rapid
evidently and make the element damaged earlier.

THAEEAEETRREARAER, BKAE
BT NMAZSEEEERR, XMIRMM 24 .
ATRE ZU RE, RANESELREPLURFSHR
A, BEATHNREFRLTRPE, BEAEETT
BRI E L IERE, BKTEBHFD.

Though the element will be oxidized very slowly
in course of application, it also will make the
resistance increased following long time application,
this phenomenon calls aging . In order to lower the
aging speed, we use special technology to coat a
protect film on the surface of hot zone in the course
of production, which enhance the Antioxidant
property of element evidently and lengthen the

service life.

2. WAEMEEBENYX THAIR N

The effects of alkali and alkaline metal oxide
to elements

#1300C £ A, WHBEEEEREMHERILE
RERRK, £HERR ABLERMY, SHEX
TR AL AER.

The alkali & alkaline metal oxide will react with
SiC at about 1300°C and generate silicate, which
calls alkali-chemical corrosion, and can influence

the glowing of element evidently.

3. BtERATTHHIFN

The effects to elements from melting metal

BAERWHE. R. BEESBRB/URST A
THEREM, FmRTHNFw.

Some metals, such as cobalt, nickel, chrome
and so on, can corrade the element in high
temperature melting state and affect the service life
of element.
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8000 THERMBSMER
Q-+« mm‘/m . .
e Electric properties of elements
6000 BUEBATHEERAMNILSBME, £35
o~ I, THRABRREREIAE1050CA£A8, BpE
\ # %600~1400Q mm*/m, T BEEKE SRS
e teimEd, MEBREIB00C HME. 800CIULEH
3000 EEFE %
p_— e SiC heating elements has rather higher specific
K“‘H\M it resistance. When it is heated in air and the s‘urface
1000 e temperature of the hot zone reaches 1050°C , Its
resistance rate is 600~1400 Q mm®/m. Its resistance
0 200 400 600 800 1000 1200 1400 1600°C

value changes along with the temperature rising.
From room-temperature to 800°C is negative value,
over 800°C is positive value nature curve.

TR E R A

Surface Temperature of Elements

TCHERRE SFTE IR E MR SRS

Control of applied temperature and surface load of Songshan Silca heating
elements under different atmosphere

= | pa R [E 77 B gt A -
ik Furnace |Surface Load ; MR &
Atmosphere Temp(C) (Wicm?) Acting to the element Solve way
2 - SsictEMERMPEMD sioRIPH B
Ammonia 1290 3.8 gféltg%tﬁ;ré%ﬁ to form thus decrease SiO, Active at dew point
’ : BREEERP
co, 1450 3.1 RidsRfciE Attack SIC Protecting by quartz tube
18%CO 1500 4.0 RN actbn
R B B8R B2 B SIO, R 118
20%C0 1370 3.8 Adsorbing C grains to act on SiO, protective film
4 RIRBRACEE R SIO R IFE BRRERY
Halogen 70 38 Attacking SiC and decreasing SiO, protective film | Protecting by quartz tube
BELEY %%ﬁﬁﬁﬁﬁﬂﬁ?&, SRR, BisAK EHERSOTE
Hydrocarbon 1310 3 Adsorbing C grains causes hot pollution Fill with enough air
& 5SICHE A [ R 4 B FR e R SIOL{R 4P Acting B S HGE
Hydrogen 1290 3.1 on SiC to form thus decrease SiO, protective film | Active at dew point
R 2 05 B BBk T B S 3
Methane 1370 3.1 Adsorbing C grains causes hot pollution
- S5SICREFAENEESE
1370 3.1 Acting with SiC forms SiN insulating layer
i BREERRP
Na 1310 3.8 Rz Attack SiC Protecting by quartz tube
SO i BREXERP
: 1310 3.8 RAHAEE Altack SIC Protecting by quartz tube
Hz
Vacuum 1204 3.8
ﬁ o & . d
Oxygen 1310 3.8 BHEREL SIChoide
K (TEZR) SSIC{EB AR
Waég;(tilﬁfgr)em 1090~1370 | 3.1~-3.6 Acting on SiC forms hydtate of Silicon
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MR TSN, SEMEE EHEETHEY BUESATHARER G BB RREEFN
RANHRAIBEERSHNAR. TERHTT X7, RTHMXEHE, GRIACE,
FRIFEIAZXEBBERATHNE. THEESRKRAR The nominal accessories of SiC elements
T2 EHXR. include aluminum braid connecting straps and

The key factor to the optimum service life of the  clamps, the kinds of clamps have H type, G type
element is to select the surface load of the element  and C type.
correctly ‘according to the furnace construction,
atmosphere and temperature. Below figure shows
the relation between furnace temperatures, element
temperature and element surface load under the
condition that the element radiation isn't obstructed.

4 Connecting straps

&

! L

#”

E,

& !
- S S S S T
-(D)- (R RRR @
PRESSSSSSSNSSSS |

1000 1100 1200 1300 1400 1500
4AFRE Furnace temperature®C
A EREBENSHNE airstand ard humidity
B |2 EE R /T20% total Hcontent<20%
CHEchEE S4B AF20% total H.content>20%

N THEEE WwRB | IfEkKEL|EEILER| BEER
HHEH TR E fh frRecommend surface load: Element Strap Working | Lug-hole Max.
dia. width length dia. current
PEC mm mm mm mm A
Fumace Temp. | 1100 | 1200 | 1300 | 1350 | 1400 | 1450 s :
FREREAE '
Surface loadof | <17 | <13 | <9 <7 <5 <4 10.0
hot zone(W/cm®) 15 150 7 25
12.0
it i == 14.0
kL BE B A TR M
. 16.0 15 140 7 50
Accessories of elements s
! 20 130 7 60
20.0
25.0 25 160 1 70
30.0
3.7 30 160 11 180
35.0
38.1
40.0
30 140 1 240
44.4
54.0
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THrER HEs£7 H type clamp GEEF G type clamp CHE%F Ctype clamp
Element dia :
s a b c a i a B | 6
12.0 12 31
14.0 14 35
16.0 16 40
20.0 20 45 20 60 40
25.0 25 53 20 65 40
30.0 30 58 30 83 53 30
31.7 30 58 30 85 53 30
35.0 35 65 30 88 53 35
38.1 40 78 30 91 53 | 40
40.0 40 78 40
44.4 40 75 40
54.0 40 70 40 |
- a ——] f—b—» ¥
| 1 F T . v o
| o |
| — |
i ‘ o)
| i vy ]

TR EIEITHH
Installation and operation of elements

1. ARIEPBMNEXTHNRTYE, RENE
Mot TRME, SETHEENEERENES %
+ 5% T .

In order to keep furnace temperature and the
charges uniform of each element, before installation,
resistance distribution must be carried out. The
resistance deviation among elements of each set
should be below +5%.

2. ATHRUBETHRE, EXELEHE/ND, W
Eine

As the element is very brittle, be careful while
install and maintain to avoid any damage.

3. PFEAKBREATN, EXSEBFHE, &
T=XRERE, ENEEASHERTAELTH
BER.

When start to operate the furnace, raise voltage
slowly and gradually, never give full load at one time,
otherwise, the heating element will be damaged by
over current impulse.

4. ERATHITREAEEEESTREBES
ERE. SRRMEEENRFNERE. EEH
WREPERTHEL, BEFRFEMN, HEFHE
E®, URSFEASEE. ¥SERSIFAZTE
RRSRENTERTERY, TEPXTTH
MEL S BHEFER,

To use the elements, you should prepare the
adjustable transformer or SCR controller, voltage
meter, current meter and auto-control
temperature meter etc. During the working, the
voltage should be increased to keep the furnace
normal temperature because the resistance
value will go up gradually caused by the
oxidation of element. When the voltage get to the
top limit of the transformer and the temperature
is still low than the requirement, the furnace
should be stopped, change the way of wire
connection and then continue work.

5. PFEKMEAEREP, M BITHBTFERNER
HmRATERE, BREYHTHEERKE
R, ENBESENTH, FTTEERRFTHE
. EXLHRARZAAEBKITKR, TEKT
IR RFEMERMFTH. RTRHOT
HEH (BER. €A%) NirESBMEME, &R
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AERERX.

In the course of long term operation, if any
individual heating element is damaged owing to
certain reasons, which should be changed, you
should replace it with proper one whose resistance
value corresponds to that of the old one, never use
a new heating element random.
element is much damaged or its resistance value
increases too much and cannot reach the furnace
temperature, it is better to replace all the heating
elements with new ones. Test and mark the
resistance value of the old elements having been
replaced (with voltmeter and ammeter) and
distribute them in low temperature area.

If the heating

6. FPHKHEREEBOPT, HEBZHLA
BAR, EPRRRTEAETHIRERR.

Before use the new furnace or the furnace that
has not been used for a long time, they must be
dried. When drying them, it is better to use old
elements or other heat source.

7. MREHB[EIMEE, ENREEPEKRIHE
B, PTFERBHSI, UHBRPANKSHEESR
BER, UREmTHNERSE®.

When firing products or materials, if there is
water ejection, the furnace should have holes to
eject water vapor or other waste gases in order to
protect the elements service life.

B BR Bk ALRETC R APIRIT S R

Reference data for the design of
Batch-type electrical furnace

1. pakzhE (KW) = %ﬁﬂum%@% (KG) x N
HYLER x FREE (RSPIRT + 2N E
h) + 860 (860+-+ =1KW)

R BTMIRL ATA0TFR/IM NG,

Heating power (KW) =weight of the object to be
heated (kg) X specific heat of the object to be
heated X temperature-raising speed max furnace
temp.(C )+ [total heating time (hour) X 860] (860
kcal=1KW).

Suppose: unit heat-loss is 740 kcal/M*hour

2. Bk (KW) =pERER (M) x 740 +
860 (860 kcal=1KW).
W WPIEE10cm, R100CA— BB H,

KA PREEM ER EAE R H635T K.

Heat-loss (KW) = surface area of furnace
chamber (M?) X 740+ 860.

Suppose: furnace wall thickness 10cm and
furnace temperature 100°C is a unit constant, then
the heat accumulation quantity on the furnace
chamber is 635 kcal per M’

3. BRINE ( = {[(p#EEEcm = 10cm) x
(BEEPRC 7100C)] x 635} x IPEERER M+

(2n#et(slhr x 860) .

Heat accumulation power (KW)={[(furnace wall
thickness cm—+ 10cm) X (max. furnace
temperature’C 100°C )] X 635} furnace chamber
area M’ ( total heating time (hr) X 860).

4. FIBBIHE (KW) , Bar=5izMM. BFmiEE
BRTHKBEESE TILE ZXHEHMmBAEEK,
WETH. ARKNBARIMBNE, TESHERY
KTA®R B ThEF60~100% A E.

The total power needed (KW) is the sum of the
above three terms. Owning to the fact that the
Songshan Silca heating elements work long-term
under high temperature, it gradually ages and its
resistance value increases, power decreases. In
order to adjust it to the power needed in time, the
power of transformer should be 60~100% larger
than the total power needed.

5. RIBIPFRDEZRTHAIFE.
Select heating elements dimensions according
to furnace sizes.

6. MERSHFRE, RETHALFETHAAEN
REME, RUMETHERABHRAR (N=mM
BRPEL) , REBEITHNIE (KW) .

After determining the max furnace temperature,
calculate the power (KW) of a single element using
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the way of multiplying the stipulated surface load of
the elements under said furnace temperature (find it
out from the above table) by the surface area of hot
zone of the elements. (Find it out from the product
dimension.)
7. FIBETE (KW) + 83X THhE = FRET
HHE.

Total power (KW) needed = single element
power = the quantity of elements that should be
installed.

8. WITERE, WELXTHABME.
Design the circuit diagram and determine the
resistance of the single element.

9. THEPFERWMMBYZ ENESE
The distance between the element and the
furnace wall and the object to be heated

| z#ae |

| Element Dia(mm) 18 [12]14]16/20/25] 30
| REE

‘Minimum distance (mm) 25| 38 44| 57168 |79 | 94

10. PBENTHBAANERRAFRZETHER
1.5, [EIRABRREBNERIPIBRIBIEE.

The diameter of the hole for heating element-
inserting on the furnace wall should be 1.5 times of
the element Dia to be installed. The space there is
filled with asbestos cord or aluminum silicate fiber
felt.

11. AT THBEALZINFROBEATHERY
3~5fFHE.

The central distance between two heating
element-inserting holes should be 3-5 times of the
element diameter.

12. ARRTHSSEXRENRY, BFETHE
BRESEANE F2~3 B4R, REBRESL KA,

In order to keep the elements and the lead wire
well contacting, better wrap the Al-sprayed heating
element end with 2 to 3 layers of pure Al leaf. Then
mount the lead wire clamp.

13. ATEEE, BRANREBEME, RiF
ERRBERTINERSREMNEBERETE
f%.

In order to save energy resources, for the
thermal insulation material applied to building
furnace, better select well insulated high quality
light aluminum bricks and proper quantity of
aluminium silicate fibre felt or bricks.

EG AT BRI S E IR
(KB

Reference data for the design of

Continuous type electrical furnace

(practice)

1. WPERY: TEFRIHE230KW/M (4P K
R) . £FRSHERI193KWM® (PRE&KIR) ; #
REY): TERINE194KW M® (PREEHR) |, 4
PREIHEI160KW/M® (tPREARTR) .

Material loaded on furnace car: transformer
power 230 KW/M®, Max work power 193KW/M®:
Material loaded on pushing plate: transformer
power 194 KW/M’, Max work power 160KW/M".

2. BMPERAR, TRETHMEABRERS
19620.7 cm’,

In each M® of furnace chamber, the total area
for element hot zone that can be installed is
19620.7cm’.

3. BRNRETHMEE =19620.7cm® + frik
THEX ZAIRERem’,

The quantity of elements that should be
installed in the electric furnace used =
19620.7cm’ =+ total surface area of the element
hot zone selected (cm?).

4. REBUEFERSXEHAPT.
For other data, please refer to that of batch-
type furnace.
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Several power calculation ways for wire connection in common use

THHE | BEE (V) | BHEE @ | BEFk (A BINE

L% ﬁgﬁﬁ% Element Qty Phase Phase Phase Total power
Connection way QIR (no.) resistance | resistance current (KW)
5 R R + - - =0 S
Single phase . ) i s = L
series connection
FABFFEL _ r U nU?
Parallel phase = n Ux=U RX= = [x= .”r_ Nx= e
connection
FT R n Ux=U Rx=r = [ Nerte
Angle connection = R 10°%
B EE _v . _ W it
Star connection Y i Ux= 7= Rx=r X=Rx =5

7*Note: U——%; &8 [xline voltage r——Jc{f #[Helementresistance

e Mg R

Dimensions of Songshan
Silca heating elements

1, ED&E! t{& ED type elements

x . ; RAE MENH (1050 CRMiL)
Bf® RS | RIWERK 2K i - ‘
Dia hot zone cold end overall hot?cﬁ\e naminalioedina a1 B0 T
(mm) length length length  |surface Area| BE (V) h& (W) | EBFH (Q)
(mm) (mm) (mm) (cm?) Voltage Power | Resistance
150 150 450 56 41 896 1.85
12 200 200 | 600 75 50 1200 2.10
250 200 650 94 63 1504 2.62
300 200 700 113 75 1808 3.15
200 200 600 88 41 1408 1222
14 250 250 750 110 51 1760 1.50
300 250 800 132 62 2112 1.80
350 200 750 154 73 2464 2.14
400 250 900 176 82 2816 2.40
300 250 800 150 62 2400 1.60
16 350 350 1050 176 70 2816 1.75
(5/8" ) 400 350 1100 200 80 3200 2.00
450 250 950 225 90 3600 2.25
500 250 1000 250 100 4000 2.50
600 250 1100 300 120 4800 3.00
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. R e ’ A AN (1050 R
Efz RREI | RmEK 2K %’%ﬁ nominal loading(at 1050 C)
Dia hot zone cold end overall Bbisesul—— —
(mm) length length length  |g\ rface Area| BE (VD ThE (W) | 88 (@)
(mm) (mm) (mm) (cm?) Voltage Power | Resistance
300 400 | 1100 188 59 3008 1.14
400 350 1100 251 76 4016 1.45
20 500 | 400 | 1300 4. .| 97 5056 1.85
600 | 400 | 1400 376 | 114 6016 2.15
(3/14" ) 700 ‘ 400 ‘ 1500 . |\ o439 ehillnea 1384 L 7004 2.70
800 300 1400 | 502 148 | 7530 2.90
900 ‘ 300 | 1500 | 565 162 | 8475 3.10
300 | 300 | 900 | 236 53 3776 | 0.75
400 | 450 | 1300 | 314 | 71 5024 | 1.00
% 500 400 1300 | 392 | 90 | 6272 1.30
600 400 1400 | 470 | 108 | 7520 1.55
(1) 700 400 1500 | 550 120 8250 1.75
800 400 1600 627 ‘ 134 9405 1.90
900 300 1500 705 151 10575 | 2.16
1000 300 | 1600 785 | 168 11775 | 2.40
400 | 300 | 1000 380 63 5700 0.70
500 | 300 1400 . |~ -470 -7 80 7050 0.90
600 | 400 1400 570 92 | 8550 1.00
700 450 1600 | 660 | 109 | 9900 | 1.20
30 800 | 500 1800 750 125 11250 1.40
900 | 400 | 1700 ‘ 850 | 140 12750 | 1.53
1000 300 | 1600 | 940 [ 153 | 14100 1.65
1100 300 7402 D Il 15 - - YO N |- M O -+ I B
356 280 916 | 355 52 5315 0.50
406 280 | 965 | 405 59 6060 0.57
457 280 1016 456 66 6820 0.64
508 | 280 1067 | 507 ‘ 73 7585 il . 07
569 | 280 | 1118 | 557 80 8345 | 0.78
610 | 280 1768 | Bos | 88 9110 ‘ 0.85
660 | 280 1219 659 95 9855 0.92
31.7 711 280 1270 | 709 103 10615 ‘ 0.99
762 280 1321 760 110 | 11380 1.06
(1.25") 813 | 394 | 1600 811 17 12140 | 1.13
864 394 | 1651 861 124 12900 1.20
914 394 1702 519 | 13650 127
1016 394 1803 | 1013 | 145 | 15170 1.40
1067 | 394 1854 | 1063 | 153 | 15930 1.47
1118 394 1905 1115 160 16690 1.54
1448 406 2260 1442 947 2162000 247
1499 | 381 2260 1493 224 22380 2.25
400 | 400 | 1200 | 440 | 67 6600 | 0.68
500 ‘ 400 1300 550 84 8250 | 0.85
600 400 1400 | 660 100 9900 1.02
700 | 400 1500 | 770 117 | 11550 1.19
800 | 400 | 1600 | 880 134 | 13200 | 1.36
35 900 400 | 1700 | 990 | 151 | 14850 | 1.53
1000 400 | 1800 1100 167 | 16500 1.69
1100 ‘ 400 | 1900 1210 184 18150 1.87
1200 400 2000 1320 201 19800 | 2.04
1300 ‘ 400 2100 1430 218 21450 2.21
1400 400 2200 | 1540 234 23100 2.38
1500 | 400 2300 | 1650 251 24750 2.55
1600 | 300 2200 | 1760 263 256201 | 2.72
1700 300 2300 | 1870 280 27115 |  2.89
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h . » L R v B HER FERE (1050 CaHME)
B2 EABE | RmAK £ RER nominal loading(at 1050 C)
Dia hot zone cold end overall hot zone
(mm) length length length  |gyrface Areal BE (V) hE (W) | ®BfE (@)
(mm) (mm) (mm) (cm?) Voltage Power | Resistance
406 280 965 487 54 7285 0.40
457 280 1016 547 61 8200 0.45
508 280 1067 608 67 9115 0.49
559 280 1118 669 74 10030 0.54
610 280 1168 730 80 10950 0.59
660 280 1219 791 86 11840 0.63
7 A 280 1270 851 93 12760 0.68
38.1 762 280 1321 912 100 13675 0.73
813 394 1600 973 106 14590 0.78
(1.5") 864 394 1651 1034 3 15505 0.83
914 394 1702 1095 119 16400 0.87
965 280 1524 1155 126 17320 0.92
990 358 1705 1185 131 17775 0.96
1016 394 1803 1216 182 18230 0.97
1118 394 1905 1338 146 20060 1.07
1219 394 2007 1459 159 21875 116
1312 394 2108 1581 1|7 23705 1.26
1422 394 2210 1702 186 25520 1.36
500 400 1300 628 75 9420 0.60
600 400 1400 753 90 11295 0.72
700 400 1500 880 105 13200 0.84
800 400 1600 1005 118 14573 0.96
900 400 1700 1130 133 16385 1.08
1000 400 1800 1255 148 18198 1.20
1100 400 1900 1381 163 20025 1.32
40 1200 400 2000 1506 77 21837 1.44
1300 400 2100 1630 192 23635 1.56
1400 400 2200 1760 207 25520 1.68
1500 400 2300 1880 222 27260 1.80
1600 300 2200 2010 236 29145 1.91
1700 300 2300 2140 250 31030 2,02
508 280 1067 708 61 10625 0.36
559 394 1346 780 68 11690 0.40
610 305 1219 851 74 12760 0.43
660 293 1245 921 81 13805 0.47
7] 394 1499 992 87 14970 0.51
762 394 1549 1063 93 15935 0.55
813 394 1600 1134 99 17000 0.59
864 394 1651 1205 104 18070 0.61
914 394 1702 1275 112 19115 0.65
965 394 1753 1346 118 20180 0.70
991 419 1829 1382 120 20725 0.69
1016 394 1803 1417 122 21250 0.70
44.4 1118 419 1956 1560 136 23380 0.80
1 ; 1219 432 2083 1700 148 25490 0.87
(1.75") | 1270 394 2057 1772 155 26560 0.92
1295 381 2057 1806 155 27082 0.89
1321 394 2108 1843 161 27625 0.95
1372 394 2159 1914 168 28690 1.00
1422 394 2210 1984 173 29740 1.03
1473 394 2261 2055 180 30805 1.07
1524 394 2311 2126 186 31870 1.10
1575 419 2413 2197 192 32940 115
1626 394 2413 2268 197 34005 140
1676 420 2515 2338 205 35050 1.24
1829 280 2388 2551 218 38250 1.24
2438 420 27T 3401 291 50985 1.66




AN

GWDUL
N 4
WWW.GWDL.COM
5 Sy St i 7 FR ERTE (1050 CHyMIR)
B ZAF | R ImEK N &EE}:‘F rﬁ%ﬁi;aﬁoacﬁ_ng(at %50%)
Dia hot zone cold end overall hot zone
(mm) length length length Surface Area| BE (W InE (W) BpE (Q)
(mm) (mm) (mm) (cm?) Voltage Power | Resistance
1000 400 1800 1570 127 21980 0.73
1500 400 2300 2360 191 33040 1.10
50 1700 400 2500 2670 216 37520 1.24
2000 400 2800 3140 253 43960 1.46
508 305 1118 862 62 12920 0.30
535 229 991 904 66 13555 0.32
559 305 1168 948 69 14220 0.33
610 305 1219 1035 75 15515 0.36
660 305 1270 1120 80 16785 0.38
686 280 1245 1164 84 17450 0.40
et 305 1321 1206 88 18085 0.42
762 305 1372 1293 93 19380 0.44
813 419 1651 1379 99 20675 0.49
864 419 1702 1466 105 21975 0.51
914 420 1753 1551 112 23250 0.54
965 419 1803 1637 116 24545 0.57
1016 419 1854 1724 123 25840 0.60
1067 419 1905 1810 129 27140 0.63
1118 419 1956 1897 135 28435 0.66
1143 394 1930 1939 139 29070 0.67
54 1168 420 2007 1982 142 29710 0.69
1219 458 2134 2068 147 31005 71
(2.125" ) 1270 419 2108 2155 158 32300 0.74
1321 419 2159 2241 159 33600 0.77
1372 419 2210 2328 166 34895 0.80
1422 420 2261 2412 171 36170 0.82
1473 419 2311 2499 179 37465 0.85
1499 229 1956 2543 175 38125 0.80
1524 394 2311 2585 184 38760 0.89
1575 419 2413 2671 189 40060 0.90
1626 419 2464 2758 196 41355 0.94
1651 267 2184 2801 198 41990 0.93
1676 420 2515 2843 202 42630 0.97
12T 419 2565 2930 207 43925 0.99
1778 419 2616 3016 213 45220 1.01
1880 305 2489 3189 225 47815 1.06
1981 254 2489 3361 238 50385 1.12
2032 242 2515 3447 244 51680 1.15
2083 330 2743 3534 250 52980 1.18
2108 267 2642 3576 253 53615 1.19
2134 241 2616 3620 255 54275 1.20
2159 445 3048 3663 260 54910 1.23
2286 343 2972 3878 274 58140 1.29
2311 420 3150 3921 279 58780 1.32
2413 267 2946 4094 290 61370 1537
2438 420 3277 4136 295 62010 1.40

7E: 1. #JE/) = Resistance tolerance: _20%.
2. AT PURIE A PR EER 4 4554,
Products with special specifications are manufactured upon customer's request.
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2.DB &t DB type elements
< B T V., &5
an | amm | ae | n | GO i S
Overall |Resistance| Current (A) attemperature of
Bi? KE | =ER | EEZ £ | lenght | at1400C
Dia Lenght | Surface Dia Lenght | (mm) (Q) 1100°C | 1200°C | 1250°C | 1300C | 1350C | 1400C
(mm) (mm) (cm2) (mm) (mm)
900 790 675 520 380 190
8 150 38 14 150 | 450 3.60 [ 57/15.8 | 53/14.7 | 49/13.8 | 43/12.0 | 37/10.3 | 26/7.2
1080 | 950 815 635 460 230
8 180 45 14 60 300 4.40 [69/15.7 | 65/14.7 | 60/13.8 | 53/12.0 | 45/10.2 | 32127
1080 | 950 815 635 460 230
8 180 45 14 150 | 480 4.40 [60/157 | 65/14.7 | 60/13.8 | 53/12.0 | 45/10.2 | 32/2.7
2110 | 1850 | 1570 | 1230 | 880 440
14 | 200 88 22 250 | 700 1.80  ['62/34.0 | 58/32.0 | 53/29.6 | 47/26.6 | 40/22.0 | 28/15.7
2640 | 2310 | 1980 | 1540 | 1100 | 550
14 | 250 " 22 250 [ 750 2.20 [76/34.7 | 71/32.6 | 66/30.0 | 58/26.6 | 49/22.4 | 35/15.8
2640 | 2310 | 1980 | 1540 | 1100 | 550
14 | 250 1 22 350 | 950 2.20 76/347 | 71/32.6 | 66/30.0 | 58/26.6 | 49/22.4 | 35/15.8
3160 | 2770 | 2370 | 1850 | 1320 | 650
14 . | 960 132 22 250 | 800 2.60 "90/34.8 | 85/32.6 | 78/30.4 | 69/26.7 | 59/22.4 | 41/15.8
3160 | 2770 | 2370 | 1850 | 1320 | 650
14 | 800 132 22 350 | 1000 | 2.60 [To5/348 | 85/32.6 | 78/30.4 | 69/26.7 | 59/22.4 | 41/15.8
4200 | 3680 | 3150 | 2450 | 1750 | 875
i [t 176 22 250 | 900 3.50  [151/34.7 [ 113/32.5 | 105/30.0 | 93/26.4 | 78/22.5 | 55/15.9
4200 | 3680 | 3150 | 2450 | 1750 | 875
ol 178 e 350 | 1100 | 3.50 451/34.7[113/32.5 | 105/30.0 | 93/26.4 | 78/22.5 | 55/15.9
3370 | 2960 | 2540 | 1970 | 1410 | 700
1. | 250 i 28 250 | T 130 I"66/51.2 | 62/47.8 | 57/44.5 | 51/38.8 | 43/32.8 | 30/23.3
3370 | 2960 | 2540 | 1970 | 1410 | 700
LA bind 2 SR e 130 "e6/51.2 | 62/47.8 | 57/44.5 | 51/38.8 | 43/32.8 | 30/23.3
4080 | 3570 | 3060 | 2380 | 1700 | 850
W il 28 o 170 7831492 | 78/45.8 | 72/42.5 | 64/37.2 | 54/31.5 | 38/22.4
4080 | 3570 | 3060 | 2380 | 1700 | 850
e 170 8 350 | 1000 | 170 Fosiio2 | 78/45.8 | 72/42.5 | 64/37.2 | 541315 | 38/22.4
5400 | 4740 | 4060 | 3160 | 2260 | 1130
0 i s & e (e 230 117486 | 104/45.6 | 97/41.9 | 85/37.2 | 72/314 | 51/22.2
5400 | 4740 | 4060 | 3160 | 2260 | 1130
il 426 L 350 | 1100 | 230 e 6 [ 104/45.6 | 97/41.0 | 85/37.2 | 72/31.4 | 51/22.2
6800 | 5060 | 5100 | 3840 | 2860 | 1420
1B |58t i 28 350 | 1200 | 270 Ioes e a1 127/47.0 | 117/43.6 | 102/37.6| 88/32.5 | 62/23.0
Fld T o - 50 | 1100 | 340 |B150 | 7140 | 6130 [ 4760 [ 3400 [ 1700
166/49.0 | 156/45.7 | 144/42.7 | 127/37.6| 107/31.8 | 76/22.4
8150 | 7140 | 6130 | 4760 | 3400 | 1700
L e 943 48 350 1 1300 | 340 o400 156/45.7 | 144/42.7 | 127/37.6| 107/31.8| 76/22.4
it e o 250 | 1300 | 460 | 10800 | 9500 | 8140 | 6340 | 4530 | 2260
222/48.8 | 208/45.7 | 193/42.1 | 171/37 1| 144/31.5 | 102/22.1
10800 | 9500 | 8140 | 6340 | 4530 | 2260
il B tee = 350 | 1500 | 4.80 1 48.8|208/45.7 | 193/42.1 | 171/37.1] 1441315 | 102/22.1
6040 | 4880 | 4080 | 3150 | 2180 | 1175
25 51200 248 49 400 | 100 | 100 1o 8(66.9/66.9] 64/64 |56.2/56.2|46.7/46.7|34.3/34.3
s 25 = 200 | 1200 | 134 |7350 | 6920 | 5660 | 4400 | 3140 | 1760
99/76 | 95/73 | 86/66 | 76/58 | 64/49 | 48/36.5
PN 472 i 400 | 1300 | 140 | 19800 | 9870 | 8as0 [ es70 | 4700 | 2350
109/99 | 104/95 | 96/88 | 85/77.3 | 72/65.4 | 51/46.2
I e =y = 600 | 1400 | 128 | 13500 | 11800 [ 10300 | 7900 | 5660 | 2820
132/102 | 123/96 | 116/89 | 102/77.5| 86/66 | 61/46.5
e = 500 | 2000 | 240 | 22000 [ 19800 | 17000 [ 13200 | 9400 | 4700
214/103 | 204/97 | 189/90 | 160/79 | 140/67 | 100/47

+ & fH /> #Resistance tolerance:

+20%
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O DB # 4 DB type elements

3. UEl o4 U type elements 4. SCHIr 4 SC type elements

4 HMEHE (1050C Bt ) Tk MENRR (1050C B Wik)

52 Nominal loading (at 1050C) a2 Nominal loading (at 1050TC)
Element Element

Dia % # #Hot Zone % #Cold End Dia % # ZfHot Zone % #Cold End

i Q/mm W/mm Q/mm W/mm s Q/mm W/mm Q/mm W/mm

12.0 0.01684 11.30 0.00110 0.60 12.0 0.02660 5.65 0.00576 0.25

14.0 0.01360 13.19 0.00090 0.80 _ | 14.0 0.02567 6.59 0.00450 0.30
i}»16.0 0.00993 15.07 0.00080 | 1.00 I 16.0 0.02094 7.54 0.00387 0.50
: 20.0 ||- 0.00652 18.84 0.00040 1.10 20.0 0.01677 9.42 0.00291 0.60
| 250 | 000432 | 2355 | 000030 | 1.20 250 | 0.01365 | 11.78 | 0.00174 | 0.93

30.0 0.00298 28.26 0.00020 1.30 - 30.0 0.01020 14.13 0.00120 0.95

31.7 0.00256 | _29.86 | 0.00013 1.40— 31.7 0.00942 14.93 0.00114 0.97
’ _ 35.0 0.00271 32.97. 0.00015 1.50 35.0 0.00669 16.49 0.00096 0.98
? 38.1 | 0.00173 35.89 0.00009 1.60 38.1 0.00642 17.95 0.00075 0.99

40.0 . 0.00212 - 37.68 0.00010 |~ 1.70 ‘ 40.0 0.00624 18.84 0.00072 1.00
|_44.4 _0‘0011-4 41.82 . 0.00007 | 1.80 J 44 4 0.00546 20.91 _ 0.00066 1.02

* 8 [F /A 2Resistance tolerance: +20% * B[H /A ZResistance tolerance: +20%






