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Company introduction

Zhengzhou Risesun Materials Tech Co., Ltd is specialized
in producing & researching of SiC heating elements, which
was founded by professional team of production,
technology, management and sales in 2014, and the team
has 30 years of working experience. Since company
foundation, the growth rate keeps more than 30% yearly,
and our SiC heating elements match to most of famous
manufacturers of kiln & furnace in China, Risesun has
become a well-known brand of SiC heating elements and
one of the leading manufacturers in this field. Expansion of
13000 M? new factory was finished in 2018, output achieved
240 tons yearly; we developed & researched the high
density SiC heating elements in 2019 and put into volume
production successfully, density achieved to 2.65g/cm?®,
through lab testing and clients trial producing, service life of
it improved more than 50% under various conditions than
common ones.

We have world-class process & technology, advanced
production & test equipments, rich experience of
manufacturing, excellent system of quality control and
environment protection. We adopt the latest industrial
standard and provide customers with super quality
products, professional technology solution & service. Our
products are sold all over China and exported to dozens of
countries, our customers include the worldwide well-known
manufacturers in various industries.

Our advantages:

— Stable quality

— Fast delivery

— Design and consultation of heating elements for various
kiln & furnace

— Design, development and application consultation of
special SiC heatingelements
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SiC Heating Elements

Hotbarf{t BB EMNFTH RIEABSMEE L REIERERE , BEBERMANEREEREK. SHNARL
EFREMEREETWMIB=FEREREIRE SR  EFMEBARG T TEHESNMBRESARREHEERENER
5. AFEASHE , HotbarobAJE1600°CRAH T EEHKFLREFLAMALZR , XMAEFRITHEHRTIRKSGE |
FHEIEAEMEFNIER FTHITTHER | EESHRIEEFTEA , HotbartH M E R I MIFTE  ESREEZ DR
ERT/NERENENRE. Btes ZNATFEBERRME. #iErE. hRae. BE. K5 BaEMITW
ETIHNEMESEENREEEMRRE L.

Hotbar SiC heating elements are manufactured to rod or tube form by recrystallization process under
high temperature after extrusion forming with high purity alpha silicon carbide raw materials. Optimized
structure of silicon carbide particles makes SiC heating elements having special character for
applications in industry and lab. Hotbar SiC heating elements have the best service life under various
working conditions, especially for oxidation and/ or corrosive atmosphere. Hotbar SiC elements may be
mounted either vertically or horizontally at the max. operation temperature 1600°C without any special
supports, the elements will not deform,this provide a flexible furnace design, and also elements can be
replaced while furnace is working continuously. lts high loading capacity is suitable for low-volume and
high power conditions. Therefore, it is widely used in various high temperature electric furnaces and
other electric heating devices, such as industrial applications involving anode and cathode materials for
lithium batteries, magnet, ceramics, powder metallurgy, glass, metallurgy and machinery.

HotbarmRABEMRGHMNEF T2 | KAEBS < in A —MIFANBRAERERIGEEML , 518 FXIEE
SEEATHE IRBEMALER , NI TENHAXRS TIRERE  SEFRUHTAEMENSRET R, BIFETFRATHN
BErETRm , EENRNMSKEELL , S8R E.

We utilize modern production processes and technology. Hot zone and cold ends are connected by
special SiC binding materials, and then we treat the welded section with a second siliconization process
at high temperature, which improves the strength of the weld greatly and can provide customers with
high quality heating elements. Meanwhile, the resistivity of hot zone is much higher than cold ends, as a
result, Hotbar elements have excellent hot and cold resistance rate and feature of energy-efficiency and
energy savings. Brand of our SiC heating elements is Risesun Hotbar® .

EFEEEFNTSEMHT | Hotbarm KR E
A[jA1600°C , (EEEMSARIE TGRS,

In clear and dry air, temperature of Hotbar
elements can achieve 1600°C , but it will be
limited by gasses such as nitrogen, ammonia,
hydrogen and so on.

BNSHNE % EHDEEREMM T T IRELE
MITHRKNZHRS EFa  TEHERMEESSNFRER
BF | flungEETl,

Our high density SiC heating elements — HD
type have much longer service life than common
ones, especially in furnaces with corrosive
atmosphere, such as industry of glass.

[Rlsesun /01
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Hotbarp/FEL &
Type of Risesun Hotbar heating elements

HotbaroftBRHE (FEHESMEE ) , RLE (FERMEEE)  UR, CUR, ME! ([J&) , WAL (=) , SGA!
(RIRZ) , SGREL (WAL ) , UXE (fER) , DBE (#iKE ) HDE (BEE ) F. BHRERBCENSMME
54MM , BAKE4300MM, SGEIFISGREZAERZN7SMM , HRAKELI000MM,

Types of Hotbar elements are RH type (equal diameter with higher resistances), RL type (equal
diameter with lower resistances), U type, CU type, M type (door shape), W type (three phase), SG (single
spiral), SGR (double spiral), UX type (slot shape), DB type (dumbbell shape), HD type (high density) etc.
The rods diameter range is 8mm to 54mm, the longest 4300mm, but for SG and SGR type, the max
diameter and length is 76mm and 1000mm.

RH & RL type E#&H! M type [JB
I Hz |
| |
| oL )
cz | HZ | cz L o
- oD
Resistance —l_
= = —
oD
+ BISType (Risesun Hotbar RH/RL)
+ HfzDiameter, mm (OD) + FEType (Risesun Hotbar M)
* KMEXIKE Hot zone length, mm (HZ) + HE{EDiameter, mm (OD)
¢ RimKECold end length, mm (CZ) + KHEXKE Hot zone length, mm (HZ)
+ ZKOverall length, mm (OL) + BB ECold end length, mm (CZ)
U&CU type & W type =185
OL
D, HZ I Ccz oD
' £2 oL
N -
A
U type A1
1
‘ P
=: Support Hole
CU type |
+ ESType (Risesun Hotbar U/CU) + BEIE2Type (Risesun Hotbar W)
+ EfzDiameter, mm (OD) + EfZDiameter, mm (OD)
o KRMXKE Hot zone length, mm (HZ) + BIMEXKE Hot zone length, mm (HZ)
+ SR ECold end length, mm (CZ) + &R ECold end length, mm (CZ)
¢ [AEELeg center distance, mm (A) + [Al#ELeg center distance, mm (A)
+ EEHConnection bridge, mm (D) + E#EHConnection bridge, mm (D)

[Rlsesun /02



+ BISType (Risesun Hotbar SGR/UX)

+ HE{ZDiameter, mm (OD)

+ KRMXIEE Hot zone length, mm (HZ)
+ 2iFiECold end length, mm (CZ)

¢+ £KOverall length, mm (OL)

DB type #HimHE

oL
cz | HZ | cz

D22 4 D1

Resistance

+ BISType (Risesun Hotbar DB)

* EMERERHot zone diameter, mm (D1)
+ BiEEZCold end diameter, mm (D2)

o KRHMEXEE Hot zone length, mm (HZ)
+ RiFKECold end length, mm (CZ)

SG type BRIRLEY Hotbar{p I 4 &
Physical properties
oL HE oy B EType
_I_ CcZz | HZ | cZz Item Unit RH & RL HD
{H P2y 3
Q?_ Bﬁ(*aﬁ'ﬁ%ty g/cm 25 2.65
+ #EType (Risesun Hotbar SG) —
o iice % 23 18
+ HEifZDiameter, mm (OD)
* KHMXIKE Hot zone length, mm (HZ) Ruptﬁ’?ggs%gngth MPa (25°C) 50 60
+ iR ECold end length, mm (CZ) Therm';az;dfoghrﬁctivity W/m-C (1000°C) 14-19 14-19
+ £{Overall length, mm (OL) e kj/kgC
Specific heat (25~1300°C) 10 1.0
; 1%/ Bz
Coefficient of thermal|  (1000°C) x 10°° 45 45
expansion
SGR & UX type W24 & &7 HotbarftZ 4R

Chemical properties

THEZSHFEARS00CIHFREWX  BERXE
1000-1300°ChY , RABREEN —E_SWERIFE |
1300°CRI4ER A AT, 7E1500°ChY , {RIPIRIAEI—ERY
BE , NfETHHNELEEZERAEE  BTRE.
MRPEFHREL627°CLA LR , MEFRFRZEHIA , &4
EEREEM , ERTTHE BRI,

The elements begin to oxidize when heated up
to 800°C in air, a SiO, protective film forms on the
surface of the hot zone when the temperature
reaches 1000~1300°C ; Cristobalite will be
crystallized at 1300°C; The protective film gets to
a certain thickness at 1500°C which makes the
elements oxidation speed very slowly. If heating
exceeded 1627°C , the protective film will be
destroyed and oxidation will become more rapidly
and elements will fail prematurely.

THEFERASERPEAENRAEE , BKEEET
MASSHEREEX , XMW "EH" . AT
& "EWH EZE  BEEHRNSSFHT  BOTRERR
FKERIPRENTHRRSHERS®.

Even though oxidization of elements is slow,
resistance value still will increase after long time
working, it is "aging'. To retard the aging speed,
for certain atmospheric conditions, we can
provide different protection coatings which will
improve the service life of the elements.

[Rlsesun /03
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HotbarstHEARR SR AR WA RTIE

Effect from different atmosphere to elements and solution

materials, such as Pb, Sb, alkali metal
react with elements, which may
shorten elements service life.

advance, design gas outletin furnace
in order to decrease the effect.

S5 XS TTRIR I fRIRIE EFRE
Atmosphere Effect Solution Recommend Coating
WP FIEITEIBRF RIS AR TS
o P B, BEERERS TEREBHE
KERTNES th:,H;E*’:"EFE}Eﬁﬁ"Déﬁ%?g‘JZO% New furnaces or furnaces stopped ARE
Vapor and Moisture| Service life shortened 20% thaniin working long time, it's necessary to A coating
dry air dry at low temperature completely
and then heat up
BEBII1400E RS SMAERM AR
TACEE , ETCAEE , BOMRIT , BRA | oo s00m TEm | £E
B S ESARITHER aRREN ’
a5 Above 1400°C, nitrogen will react J\h S ded f Bi&E
Nitrogen gas with SiC to form silicon nitride The recommende  turnace B coatin
. S temperature not higher than 1300°C, 9
elements will become fragile and surface loading as low as possible
service life shortened. The effect 9 P
by dew pointis same as H,
o EFEI1350F LASEEESUEREMN | #1
WiREBTE , MERESETENAR ENFRELI300ELITER , RERAM
55 HathERRK INFSW/CM? caE
Hvdrogen The mechanical strength decreasing Operation temperature lower than C"‘Et.
ydrog when elements temperature exceeds 1300°C, surface loading less than coating
1350°C, and also service life much 5W/ CM?
depends on intensity of moisture.
EWIBTE1300E LA ER | RE AR N
= . /NF5W/CM? B2
a5 585, a589RK5RER o . | h @-3=
Ammonia Same as hydrogen and nitrogen peratlontemperatgre ower than B coating
1300°C, surface loading less than C G
5W/ CM? coating
ZEEIPFRBETS | LSRR,
. _ w X & , RN TTEE
SESH | mnuRTHEENESREORR, | oo ERIRTEARE
: , e 5 H0IRR AR LE AT B,
Disassociated gas | &EmEREL i iri
: Introducing air into furnace
(Mixture of N,, Carbon black from decomposed I
CO. CO.. H hvd b | p frequently to burn up additional
’ » yllrocar oln one emednlts surtace Carbon. At side of furnace design,
CH,) will cause elements rod loose. keep enough space between
elements to prevent short circuit.
THHREFAEII300EE | FTiFREH
- {28, FBESEE BroHRERFITELI300EUT
(s ”bS ) Above 1300°C, surface of elements Keep elements temperature lower
v will be corroded and resistance than 1300°C
increasing rapidly.
=g S rh A4t s — =Tt R . .
ERAZNARER—AWERIPR . B | 750 13pall LENL100E T
- WREEFHR , BhwEE g
R= Si02 protect film will not be formed RO 7
Vacuum S!Cdpro ectn Z.W' I?o de or_mel.,f Using in pressure over 0.13Pa and
IC decomposed itself and service lite furnace temperature under 1100°C
shortened.
R#ACIEY PRSI | 5h. .
HERNUEMSTHRAE  FEE® TS XL MY RRREE |, PR
5] REFSOLUERSSERE -
Hith : X . DiRE
Various substances from treated To getrid of these substancesin .
Others D coating

[Rlsesun /04




HotbarsoRIB St
Electrical properties of elements

HotbartLAR¥SHNHFEEBES TERSAIEE , E=SHIA , THRASREREEXEL000°CER
BY , EBRAERA600~1400Q-mm?/m, THHMEBEERERENFSMEN , NEIBF650°ChRAE. 650°CLALAEER
%, HEN6S0°CHEHEERAIRRR  BUILRERESEREMIELIEM. EET650°CH , M/IHNREHESH
BRAREBEZW , FFUAEZESRG TUHNBEREARESE FTHEE. —REXREEEEEL1000°Ca LA E#HTHREN
2, B{SRIREMBRL T EBRIE.

Hotbar is a semiconductor material, which has a
much higher resistance value than metal conductors,
heating in air, when the surface temperature of the hot
zone reaches about 1000°C, the resistivity is 2.0
600~1400Q + mm’/m. The characteristic curve is
negative from room temperature to 650°C, it is a
positive value above 650°C. The resistance value is
lowest at about 650°C, exceed this temperature, the
value will increase proportionally to temperature.
Below 650°C, minor impurities will cause resistance
value to change substantially, so the resistance value

2.5

=3

aN|eA d13SHIBIORIBYD 3DUR)SISDY
’
\

&

=
2
=~
el
o

o

(9]

at room temperature can not reflect the value at high 500 1000 1500
. TRREE
temperature. The resistance value always tests at a Elementtempegt{lﬁe?z
o . .
steady temperature 1000°C or above, which is Ro: SoAZE 1000 CEfHS IR Resistance at 1000°C

calculated base on voltage and current tested. Rt THHERRREERSHIREIE(E Resistance at each temperature

FrBERBsEMRTHEE AR BENEKBERENSHASEN . STHEEEXESYRERNEENIESS
MR, ZMTHEUMRSEFBNT/LNEE !
The resistance of all SiC heating elements will increase as it ages. The service life is functionally over

when the resistance increase 3 times compared to the original. The factors which affect the service life
are the following:

« IfFRE ¢ AR EFERNEEYE

Working temperature Materials sintered and the harmful substance generated from that
¢ FTHERERE (W/CMY) o ERESROIERES T

Elements surface loading Connection

* PRSS ¢ ERAN

Furnace atmosphere Temperature control method

¢ TR0 (IELLEKIAHT ) ¢ ERIR

Working method (continuous or intermittent) Operation habit

EL400°CERRMUSFZFER , Hotbarm—RARGRKINERES , NXERESD R FRITIINIZE R
REJgeRAORE RS , #iN3~8W/CM’,

The Hotbar elements always get longer service life at 1400°C in clean oxidizing atmosphere, in order
to get the best service life, the recommended surface loading is 3~8W/ Cm?’ when design the furnaces.

[Rlsesun /05
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2e20
BIERFREE. SSFEE ERBEZETHNRERERIAE §§18
REERESBIXE. ABERET THEFSEARZERBER FRINIE. E516
N N ®o14
TPRESERREZ BNXR, 81 a
510 B \ \
The key factor for optimum service life of the element is s 8 AV
to choose the surface loading of the element related to the = i c \ A\
furnace structure, atmosphere and temperature. The right 5 NIAVEN
figure shows the relationship between furnace temperature, A
i 1000 1100 1200 1300 1400 1500
element temperature and element surface loading #AFIRE Fumance temperature °C
. . . A EERENZSSE air stand ard humldity
considering the element radiation as not obstructed. B SHsRESAR/NTF20% total H,content<20%

C SEPRESAEAT20% total H,content>20%
— 4B E element temperature

B—XHotbartE ] RIESEEINFEL000°CHITININ , ARBWHNKFUERVNERBEMER , FISEBER
iISETHRR. ERKERNEELRNERELEFRKERNEEE. —AxAERAERARNBITHRREN
B—XEERSNHTHERA , BNREEAE—RIFBEE , SUxBESER. AR EFNTMHE  BNNERIREE
Rz B RLAFOH TR e BR AR PLES.

The voltage and current of every Hotbar element will be tested with digital instruments at 1000°C
before delivery, and the resistance value will be marked at terminal of element. It is more important to
match resistance accurately in series than in parallel. If individual elements in a set break or have aged
after short time application, just replace it with a new element with higher resistance value; if element has
served some time, the whole set of elements should be replaced. After the new elements are replaced,
the voltage of power should be adjusted down to match with the new elements resistance.

Hotbarsot &&= 1T/
Installation and operation of elements
Hotbaryo el LUEER BB EMERNEABKEENMA : 1, VRSRE , [RRE , WEES , RESGE (Q)

Hotbar can be looked as simple resistive load and basic circuit law is available for it: Such as V is
voltage, | is ampere, W is watt, R is Resistance ( Q)

V =1IR = ~v/WR = W/I W =VI=TIR = VYR I=V/R=VW/[R = W/V R=V/I=V/W = W/I’
EHEEFNLGAT  WaAfTeE ERNEHRRERN , siRIETHEFmERAML.

Toinstall, connect and control the elements base on recommended method is very important, it
will ensure the best service life.

ToiF %%
Elementinstallation
THESTEROZ BNR/NEBN ATTHERN2ME , (B2.5~3FAKE , TP OSPEZ BNR/NEBEN ATHE
BHL.56F , T O SHEMAN Z BREE R =R AT ER2(E.
The min. spacing between centers of two elements should be 2 times of element diameter, the best is
2.5~3 times; the min. distance between center of element and furnace wall should be 1.5 times of

element diameter; the distance between element center to products to be heated should be 2 times of
element diameter at the least.

[Rlsesun /06
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Element connection
Hotbarsor el LAFFEX , BEXEME RS 1ERE. HAEREEENSX BN oHNEBEsEEERET . AMmEs
BAHT , FRTHNEEERSEREXNMSB TS mER.
Parallel, series or combined connections can be made with Hotbar, however, parallel connections are

preferred since any small variations in resistance value will tend to balance with use, but with series
connection, the small variations will cause element service life to decrease.

TR FEIEINME 218 |, WNRTHEBEELERFANE  RET BRI, FRBE1400E , I BEKNTTHRE
2%,
The element's resistance increases slowly over time, if the resistance value matched well, they may be
connected 4 in series at the most. At furnace temperature above 1400°C, the recommended number of
elements in series to be limited to two.

RERKBEEA—TBEROFHEE , XHERT  BEAJVANFRK. THEEBER ARG TR LES
B, BA—1N o MER SEIX—A LR RAOE M TTHER.
Series/ parallel combination is a workable compromise plan, under this condition, the groups of

series should be connected in parallel; the groups of parallel can’ t be connected in series in any case,
otherwise, if one element failed, the other elements in this group will be overloaded.

—HERCEERERIIAFEE. HAERERN , BiN4%HEE , DMRIEEBERS , mSHEBELX. MRS
IMERBLERERE , FRAEBEYMEZ L.
3 phase connections include star connection and angle connection. With star connection, 4 lines power

supply is recommended in order to keep phase voltage in balance, having nothing to do with phase
resistance; if star connection with 3 lines is utilized, phase resistance must be matched very closely.

2 fE{ERYITED
To match resistance value

EREX NI TR RSB BRI =BT +/-5%K |, FERRS TR RRT LA S+ /-10%BE AN, R RE@THERER
W ABE TIEakirie , TLAAFTHER  ERFHEBEERSNTTH. NRTHELFERATHIAKEE , BATHEE
g, BNFHAEIHRTTHMBER ST SNGEE , SHEITRAURIA,

In series connection, the recommended resistance range is within +/-5%; in parallel connection, it
may be +/-10%. In the case of an element that has failed or broken in a short time frame, replace it with a
new element. It's better to choose an element with higher resistance. If an element is used for a

prolonged time, all the elements in a group have to be replaced; otherwise, the new or old element will be
subjected to too high a load and will fail prematurely.

B—MFFLERTHD R—EHER/NEFHER— N FNERERE , DIEWERXSEEHTRE, thil , —MPFE
A8ZITi | P AN6XZ B8R D k1633 EERMMMNE |, ILEEEMEHRNES.

A simple way to match the resistances is to divide all the elements for a furnace in to several small
control groups. For example, if there are 48 elements in a furnace, divide them into 8 groups of 6 elements
per group, thisis easier than dividing them into 3 groups of 16 elements in a group.

LEBR—ETME  YREBNRIRIEBRESRENBER L R/NZIERNE  BAoxtds  BERRENE
B, BRIERAETRERRE, ENTHITLURE TR , BEREEEMER— I ENTHER. MR, B TR
B—SOUTHRIBEMERIEERICR TR | EINEREBERETHRER , LMELSTEEE.
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After any group of elements is replaced, it is necessary to decrease the voltage output to the correct
minimum value from the power supply, otherwise, the elements will be overloaded quickly and cause
complete losses. The old elements from a group may be retained to use some other time. If possible,
record voltage and current of every element replaced, and mark the increased resistance value at
terminal of element cold end in order to match the resistances in the future.

FRERFBIE

Voltage reserve

TUHREEKMBERAMEX , IERFTHNERATEEERIES  FIUERETATDHERHS , tHEEFEE
FREE. SRUEEEFRERERETTHEBIERKEMAAEG KRt , BEEENTHREENEEREM EFEE50%~100%.
In order to compensate the change in voltage needed due to element resistance aging, a variable

voltage power supply is necessary. Usually 50% ~ 100% voltage reservations adjustment on a new
elementisrequired.

tegn , FAOTTHHEFEELLIOVAIEE |, BBA110~220VAIEREEEMNE 7100% , M110~165VEZETE 750%,

For example, new elements need 110V totally, then 110 - 220V voltage range reserves 100%, and
110 - 165V reserves 50%.

SIS A TEEL1400°Ca#8i31400°C , REWFFEBNBREZ SEUTHERBIKIIR , MRE100%EE. 1
& RTHBREIEER /N FREBROER  EBS0%8HED—LLH 2N,

Either elements work at 1400°C or even above 1400°C, or conditions in the furnace itself are causing
resistances of elements to increase rapidly at low temperature, then, 100% voltage reservation is

needed. On the contrary, if elements temperature is very low or furnace only works occasionally, 50%
voltage reservation is workable.

FE Rt R

Power supply devices

Hotbaro—iRFBEE AT RETRIBRIRMEN , LMRIERITHREBRFRFTHNENSHIRE. MANIRESE
HREMTHRIERE | RERERETMRFINED BT IERIEMRAYEIREN,

Generally, a variable power supply for Hotbar elements is needed to enable the correct power to be
maintained throughout element life. Any type of that supply may affect the performance of element; the
key factor in getting the best life is to choose the appropriate power supply.

Hotbarso A LAERLA T LM ARIREL A IR ALAL -

The following power supply devices can be used to Hotbar:

1. AEREHEE 3. UER/REFRBEERSR

Variable output transformer Combined thyristor/transformer system
2, AR 4, BESHIREE

Thyristor unit Direct-on-line connection

X FEREBRENS NS FEFINA |, BERERKN , RITERAFEFRR
BEFRS .
For any power supplies, don’ t hesitate to contact us, we will
provide you with detailed technical consultation and service.

[Rlsesun /08
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Accessories of elements
HC & CCEIEHC & CC CLIPS

¢

y ®p

G & DEIECLAMPS SEUEHEHSTYPE S-BRAIDS

=S
- =L
=N

WiY

DEYERZHTYPE D-BRAIDS

T T
ST =

M
[ | I I ,

L

- A
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HotbartF Mg
Standard size and electrical specifications

B STHIERPIMERSTEMUKNEE , BEETHEELOOCHERFANSSRETHNHE , XN
HEREERENREER. HTHEEFNERIEREREETNHERNS0% , ThERAREETWHERI6S%.
All the rated loading and testing voltage shown in the list are at element temperature 1000°C in open

air, these value only can be used for adjusting test. The max recommended operation voltage of new
elements can't exceed 80% of test value, power not exceed 65% of test value.

Type RH EERBHEE
Rod shape with higher resistance

- ui S e | RAGEER e St (ax 1050kc)
Pafi No Dia ARSI e Mo Fone BEW) -
' (mm) (mi) (mm) (mm) arealcm’) | Volage | Powed | 2EO)
RH81010 100 100 300 25 35 430 2.8
RH81510 g 150 100 350 38 50 650 3.8
RH82010 200 100 400 50 65 850 5.0
RH82510 250 100 450 63 80 1070 6.0
RH101015 100 150 400 31 30 530 1.7
RH101515 10 150 150 450 47 45 800 2.5
RH102015 200 150 500 63 60 1080 3.4
RH102515 250 150 550 79 75 1340 4.2
RH121510 150 100 350 56 40 900 18
RH121515 150 150 450 56 40 900 1.8
RH122010 200 100 400 75 55 1200 2.5
RH122015 200 150 500 75 55 1200 2.5
RH122020 200 200 600 75 55 1200 2.5
RH122510 12 250 100 450 94 70 1500 3.3
RH122515 250 150 550 94 70 1500 3.3
RH122520 250 200 650 94 70 1500 3.3
RH123010 300 100 500 113 80 1800 3.6
RH123015 300 150 600 113 80 1800 3.6
RH123020 300 200 700 113 80 1800 3.6
RH142020 200 200 600 88 50 1400 1.8
RH142520 250 200 650 110 60 1750 2.1
RH142525 250 250 750 110 60 1750 2.1
RH143020 14 300 200 700 132 70 2100 23
RH143025 300 250 800 132 70 2100 2.3
RH143520 350 200 750 154 85 2450 3.0
RH143525 400 250 900 176 100 2800 3.6
RH163020 300 200 700 150 70 2400 2.0
RH163025 300 250 800 150 70 2400 2.0
RH164025 16 400 250 900 200 95 3260 2.8
RH164525 450 250 950 225 110 3600 3.3
RH165025 500 250 1000 250 120 4000 3.6
RH166025 600 250 1100 300 140 4800 4.1
RH203025 300 250 800 188 65 3000 1.4
RH203030 300 300 900 188 65 3000 1.4
RH204025 400 250 900 251 85 4000 1.8
RH204030 400 300 1000 251 85 4000 1.8
RH205030 500 300 1100 314 110 5000 2.4
RH205040 500 400 1300 314 110 5000 2.4
RH206030 600 300 1200 376 130 6000 2.8
RH206040 20 600 400 1400 376 130 6000 2.8
RH207030 700 300 1300 439 150 7000 3.2
RH207040 700 400 1500 439 150 7000 3.2
RH208030 800 300 1400 502 170 8000 3.6
RH208040 800 400 1600 502 170 8000 3.6
RH209030 900 300 1500 565 190 9000 4.0
RH2010030 1000 300 1600 627 210 10000 4.4

E3fE /N ZEResistance tolerance: +15%
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- B | RN | un, | ik, |eEr] mmlaoiinl
il | am | Toet | ey | ey | b [EE [ e | eED)
RH253030 300 300 900 236 55 3600 0.9
RH254030 400 300 1000 314 75 4700 1.2
RH254040 400 400 1200 314 75 4700 1.2
RH255030 500 300 1100 392 90 5800 1.4
RH255040 500 400 1300 392 90 5800 1.4
RH256030 600 300 1200 470 110 7000 1.7
RH256040 600 400 1400 470 110 7000 1.7
RH257030 700 300 1300 550 130 8200 2.1
RH257040 25 700 400 1500 550 130 8200 2.1
RH258030 800 300 1400 627 150 9400 2.4
RH258040 800 400 1600 627 150 9400 2.4
RH259030 900 300 1500 705 170 10600 2.7
RH2510030 1000 300 1600 785 190 11800 3.1
RH2511030 1100 300 1700 862 200 13000 3.1
RH2512030 1200 300 1800 940 220 14000 3.5
RH2513030 1300 300 1900 1020 230 15300 3.5
RH2514030 1400 300 2000 1095 250 16500 3.8
RH303030 300 300 900 280 50 4300 0.6
RH304030 400 300 1000 380 65 5600 0.8
RH304040 400 400 1200 380 65 5600 0.8
RH305030 500 300 1100 470 80 6900 0.9
RH305040 500 400 1300 470 80 6900 0.9
RH306030 600 300 1200 570 100 8700 11
RH306040 600 400 1400 570 100 8700 11
RH307030 700 300 1300 660 115 10000 1.3
RH307040 700 400 1500 660 115 10000 1.3
RH308030 800 300 1400 750 130 11300 1.5
RH308040 800 400 1600 750 130 11300 1.5
RH309030 900 300 1500 850 150 13000 1.7
RH309040 30 900 400 1700 850 150 13000 1.7
RH3010030 1000 300 1600 940 160 14100 1.8
RH3010040 1000 400 1800 940 160 14100 1.8
RH3011030 1100 300 1700 1035 180 15600 2.1
RH3011040 1100 400 1900 1035 180 15600 2.1
RH3012030 1200 300 1800 1130 200 17000 2.4
RH3012040 1200 400 2000 1130 200 17000 2.4
RH3013030 1300 300 1900 1220 210 18300 2.4
RH3013040 1300 400 2100 1220 210 18300 2.4
RH3014030 1400 300 2000 1320 230 19800 2.7
RH3014040 1400 400 2200 1320 230 19800 2.7
RH3015030 1500 300 2100 1410 240 21000 2.7
RH3015040 1500 400 2300 1410 240 21000 2.7
RH3016030 1600 300 2200 1500 260 22500 3.0
RH3017030 1700 300 2300 1600 280 24000 3.3

EBPE /N #Z=Resistance tolerance: +15%
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Rod shape with lower resistance

BN mBEFHRRERAE

ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

Type RLEEREKRE

:. B EmmK | e 2K | RASEER A g ar 1050kc)
B2, B% | netmpe | coldens | pvern | Chotzone™ | nominalloading itdo0)
(mm) (mm) (mm) (mm) area(cm?) Volt;ag(-):‘ Tz R

RL121510 150 100 350 56 35 890 1.37
RL121515 150 150 450 56 36 920 1.41
RL122010 200 100 400 75 46 1170 1.80
RL122015 200 150 500 75 47 1200 1.84
RL122020 200 200 600 75 49 1250 1.91
RL122510 12 250 100 450 94 57 1450 2.24
RL122515 250 150 550 94 58 1480 2.27
RL122520 250 200 650 94 60 1530 2.35
RL123010 300 100 500 113 68 1730 2.67
RL123015 300 150 600 113 69 1760 2.74
RL123020 300 200 700 113 71 1810 2.78
RL142020 200 200 600 88 47 1480 1.49
RL142520 250 200 650 110 57 1800 1.81
RL142525 250 250 750 110 58 1830 1.84
RL143020 14 300 200 700 132 68 2140 2.16
RL143025 300 250 800 132 69 2170 2.19
RL143520 350 200 750 154 78 2460 2.48
RL144025 400 250 900 176 90 2840 2.86
RL163020 300 200 700 150 63 2390 1.66
RL163025 300 250 800 150 64 2430 1.68
RL163535 350 350 1050 176 76 2890 2.00
RL164025 6 400 250 900 200 83 3150 2.18
RL164035 400 350 1100 200 86 3270 2.26
RL164525 450 250 950 225 93 3530 2.45
RL165025 500 250 1000 250 103 3910 2.71
RL166025 600 250 1100 300 122 4640 3.21
RL203025 300 250 800 188 58 3100 1.08
RL203030 300 300 900 188 59 3160 1.10
RL203040 300 400 1100 188 61 3260 1.14
RL204025 400 250 900 251 76 4070 1.42
RL204030 400 300 1000 251 77 4120 1.44
RL204035 400 350 1100 251 78 4170 1.46
RL204530 450 300 1050 283 85 4550 1.59
RL204540 20 450 400 1250 283 88 4710 1.64
RL205030 500 300 1100 314 94 5030 1.76
RL205040 500 400 1300 314 97 5190 1.81
RL206030 600 300 1200 376 112 5990 2.09
RL206040 600 400 1400 376 114 6100 2.13
RL207030 700 300 1300 439 130 6960 2.43
RL207040 700 400 1500 439 132 7060 2.47
RL208030 800 300 1400 502 147 7870 2.75
RL209030 900 300 1500 565 165 8830 3.08
RL254030 400 300 1000 314 70 5000 0.98
RL254040 400 400 1200 314 71 5080 0.99
RL254045 400 450 1250 353 78 5580 1.09
RL255030 500 300 1100 392 84 6010 1.17
RL255040 500 400 1300 392 86 6150 1.20
RL256030 600 300 1200 470 100 7150 1.40
RL256040 25 600 400 1400 470 102 7290 1.43
RL257030 700 300 1300 550 116 8290 1.62
RL257040 700 400 1500 550 118 8440 1.65
RL258030 800 300 1400 627 132 9440 1.85
RL258040 800 400 1600 627 134 9580 1.87
RL259030 900 300 1500 705 148 10600 2.07
RL2510030 1000 300 1600 785 164 11700 2.29

E3fH /Y ZEResistance tolerance: +15%

[Rlsesun /12




S i < ] 0 BT ( 1000°Ch M
wmS %E lei;\)’;t&zucl)zrﬁte c|<l)7Id eJEd (I)vera” E?%?Iéfﬂ,\ nﬁmfﬁfgﬁo(ading (aﬁ’?i(J)%OZC)
Partfo. (mm) o o o5 ey | e oW | 2B
RL304030 400 300 1000 380 62 5800 0.66
RL305030 500 300 1100 470 77 7200 0.82
RL306030 600 300 1200 570 91 8510 0.97
RL306040 600 400 1400 570 93 8700 0.99
RL307030 700 300 1300 660 106 9900 1.13
RL307040 700 400 1500 660 107 10000 1.14
RL307045 30 700 450 1600 660 108 10100 1.16
RL308030 800 300 1400 750 120 11200 1.28
RL308040 800 400 1600 750 122 11400 1.30
RL308045 800 500 1800 750 124 11600 1.33
RL309040 900 400 1700 850 136 12700 1.45
RL3010030 1000 300 1600 940 149 13900 1.59
RL3011030 1100 300 1700 1035 164 15300 1.75
RL321436 356 280 916 355 52 5315 0.50
RL321638 406 280 965 405 59 6060 0.57
RL321840 457 280 1016 456 66 6820 0.64
RL322042 508 280 1067 507 73 7585 0.71
RL322244 559 280 1118 557 80 8345 0.78
RL322446 610 280 1168 608 88 9110 0.85
RL322648 660 280 1219 659 95 9855 0.92
RL322850 711 280 1270 709 103 10615 0.99
RL323052 32 762 280 1321 760 110 11380 1.06
RL323263 813 394 1600 811 117 12140 113
RL323465 864 394 1651 861 124 12900 1.20
RL323667 914 394 1702 912 131 13650 127
RL324071 1016 394 1803 1013 145 15170 1.40
RL324273 1067 394 1854 1063 153 15930 1.47
RL324475 1118 394 1905 1115 160 16690 1.54
RL325789 1448 406 2260 1442 217 21620 217
RL325989 1499 381 2260 1493 224 22380 2.25
RL354030 400 300 1000 440 64 6850 0.60
RL354040 400 400 1200 440 65 6960 0.61
RL355030 500 300 1100 550 79 8450 0.74
RL355040 500 400 1300 550 80 8560 0.75
RL356030 600 300 1200 660 94 10100 0.88
RL356040 600 400 1400 660 95 10200 0.89
RL357030 700 300 1300 770 109 11700 1.02
RL357040 700 400 1500 770 110 11800 1.03
RL358030 800 300 1400 880 124 13300 1.16
RL358040 800 400 1600 880 125 13400 117
RL359030 900 300 1500 990 139 14900 1.30
RL359040 900 400 1700 990 140 15000 131
RL3510030 1000 300 1600 1100 154 16500 1.44
RL3510040 =2 1000 400 1800 1100 155 16600 1.45
RL3511030 1100 300 1700 1210 169 18100 1.58
RL3511040 1100 400 1900 1210 170 18200 1.59
RL3512030 1200 300 1800 1320 184 19700 172
RL3512040 1200 400 2000 1320 185 19800 173
RL3513030 1300 300 1900 1430 198 21200 1.85
RL3513040 1300 400 2100 1430 200 21400 1.87
RL3514030 1400 300 2000 1540 213 22800 1.99
RL3514040 1400 400 2200 1540 215 23000 2.01
RL3515030 1500 300 2100 1650 228 24400 213
RL3515040 1500 400 2300 1650 230 24600 215
RL3516030 1600 300 2200 1760 243 26000 2.27
RL3517030 1700 300 2300 1870 258 27600 2.41

EEfE /Y Z=Resistance tolerance: +15%
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ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

> 2o L A g < ERE °CH M5
wme %faé lﬁ?*‘t&zug nke clé)qlélﬁ eti d ?\%EH ﬁﬁ%?%%gﬁéﬁ nﬁﬂf’ﬁfﬁﬂéﬁ‘%{%gg &H?i*élgtozc)
et e (mm) iy (mrm) (mm) | arealem) | verge | haw | 2EO)
RL381638 406 280 965 487 54 7285 0.40
RL381840 457 280 1016 547 61 8200 0.45
RL382042 508 280 1067 608 67 9115 0.49
RL382244 559 280 1118 669 74 10030 0.54
RL382446 610 280 1168 730 80 10950 0.59
RL382648 660 280 1219 791 86 11840 0.63
RL382850 711 280 1270 851 93 12760 0.68
RL383052 762 280 1321 912 100 13675 0.73
RL383263 381 813 394 1600 973 106 14590 0.78
RL383465 864 394 1651 1034 113 15505 0.83
RL383667 914 394 1702 1095 119 16400 0.87
RL383869 965 394 1753 1155 126 17320 0.92
RL383967 990 356 1702 1185 129 17774 0.94
RL384071 1016 394 1803 1216 132 18230 0.97
RL384475 1118 394 1905 1338 146 20060 1.07
RL384879 1219 394 2007 1459 159 21875 1.16
RL385283 1312 394 2108 1581 172 23705 1.26
RL385687 1422 394 2210 1702 186 25520 1.36
RL405030 500 300 1100 628 73 9560 0.56
RL405040 500 400 1300 628 75 9830 0.57
RL406030 600 300 1200 753 87 11400 0.66
RL406040 600 400 1400 753 89 11700 0.68
RL407030 700 300 1300 880 101 13200 0.77
RL407040 700 400 1500 880 103 13500 0.79
RL408030 800 300 1400 1005 115 15100 0.88
RL408040 800 400 1600 1005 116 15200 0.89
RL409030 900 300 1500 1130 129 16900 0.98
RL409040 900 400 1700 1130 130 17000 0.99
RL4010030 1000 300 1600 1255 143 18700 1.09
RL4010040 1000 400 1800 1255 144 18900 1.10
RL4011030 20 1100 300 1700 1381 157 20600 1.20
RL4011040 1100 400 1900 1381 158 20700 1.21
RL4012030 1200 300 1800 1506 170 22300 1.30
RL4012040 1200 400 2000 1506 172 22500 131
RL4013030 1300 300 1900 1630 184 24100 1.40
RL4013040 1300 400 2100 1630 186 24400 1.42
RL4014030 1400 300 2000 1760 198 25900 1.51
RL4014040 1400 400 2200 1760 200 26200 1.53
RL4015030 1500 300 2100 1880 212 27800 1.62
RL4015040 1500 400 2300 1880 213 27900 1.63
RL4016030 1600 300 2200 2010 226 29600 1.73
RL4017030 1700 300 2300 2140 240 31400 1.83
RL4022065 2200 650 3500 2763 317 41450 2.42
RL4026060 2600 600 3800 3266 374 48990 2.86
RL452042 508 280 1067 708 61 10625 0.36
RL452253 559 394 1346 780 68 11690 0.40
RL452448 610 305 1219 851 74 12760 0.43
RL452649 660 293 1245 921 81 13805 0.47
RL452859 711 394 1499 992 87 14970 0.51
RL453061 435 762 394 1549 1063 93 15935 0.55
RL453263 813 394 1600 1134 99 17000 0.59
RL453465 864 394 1651 1205 104 18070 0.61
RL453667 914 394 1702 1275 112 19115 0.65
RL453869 965 394 1753 1346 118 20180 0.70

EBfH/NZResistance tolerance: +15%
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; T A > S 4 ] 0 ZmE A ( 1000°CHT N
Pagﬁ%No %l{? %’ﬁ”ﬁﬁi clﬁarrﬁ eJ:E,d (I)V%J?fta H &HB?B%%HE?” no}FnZ?rﬁ1l Io(ading (at fO _tOZC)
5 en en surface =
(mm) (i) (mm) (mm) | arealem) | Vofage Tl | RS

RL453972 991 419 1829 1382 120 20725 0.69
RL454071 1016 394 1803 1417 122 21250 0.70
RL454477 1118 419 1956 1560 136 23380 0.80
RL454882 1219 432 2083 1700 148 25490 0.87
RL455081 1270 394 2057 1772 155 26560 0.92
RL455181 1295 381 2057 1806 155 27082 0.89
RL455283 1321 394 2108 1843 161 27625 0.95
RL455485 1372 394 2159 1914 168 28690 1.00
RL455687 45 1422 394 2210 1984 173 29740 1.03
RL455889 1473 394 2261 2055 180 30805 1.07
RL456091 1524 394 2311 2126 186 31870 1.10
RL456295 1575 419 2413 2197 192 32940 1.15
RL456495 1626 394 2413 2268 197 34005 1.17
RL456699 1676 419 2515 2338 205 35050 1.24
RL456894 1829 280 2388 2551 218 38250 1.24
RL4596129 2438 419 3277 3401 291 50985 1.66
RL45118169 3000 650 4300 4239 365 63585 2.10
RL5010040 1000 400 1800 1570 123 22800 0.70
RL5015040 50 1500 400 2300 2360 182 33800 1.00
RL5017040 1700 400 2500 2670 205 38200 1.10
RL5020040 2000 400 2800 3140 241 44800 1.30
RL542044 508 305 1118 862 62 12920 0.30
RL542139 533 229 991 904 66 13555 0.32
RL542246 559 305 1168 948 69 142220 0.33
RL542448 610 305 1219 1035 75 15515 0.36
RL542650 660 305 1270 1120 80 16785 0.38
RL542749 686 280 1245 1164 84 17450 0.40
RL542852 711 305 1321 1206 88 18085 0.42
RL543054 762 305 1372 1293 93 19380 0.44
RL543265 813 419 1651 1379 99 20675 0.49
RL543467 864 419 1702 1466 105 21975 0.51
RL543669 914 420 1753 1551 112 23250 0.54
RL543871 965 419 1803 1637 226 24545 0.57
RL544073 1016 419 1854 1724 123 25840 0.60
RL544275 1067 419 1905 1810 129 27140 0.63
RL544477 1118 419 1956 1897 135 28435 0.66
RL544576 1143 394 1930 1939 139 29070 0.67
RL544679 1168 420 2007 1982 142 29710 0.69
RL544884 1219 458 2134 2068 147 31005 0.71
RL545083 1270 419 2108 2155 153 32300 0.74
RL545285 1321 419 2159 2241 159 33600 0.77
RL545487 1372 419 2210 2328 166 34895 0.80
RL545689 54 1422 420 2261 2412 171 36170 0.82
RL545891 1473 419 2311 2499 179 37465 0.85
RL545977 1499 229 1956 2543 175 38125 0.80
RL546091 1524 394 2311 2585 184 38760 0.89
RL546295 1575 419 2413 2671 189 40060 0.90
RL546497 1626 419 2464 2758 196 41355 0.94
RL546586 1651 267 2184 2801 198 41990 0.93
RL546699 1676 420 2515 2843 202 42630 0.97
RL5468101 1727 419 2565 2930 207 43925 0.99
RL5470103 1778 419 2616 3016 213 45220 1.01
RL547498 1880 305 2489 3189 225 47815 1.06
RL547498 1880 305 2489 3189 225 47815 1.06
RL547898 1981 254 2489 3361 238 50385 1.12
RL548099 2032 242 2515 3447 244 51680 1.15
RL5482108 2083 330 2743 3534 250 52980 1.18
RL5483104 2108 267 2642 3576 253 53615 1.19
RL5484103 2134 241 2616 3620 255 54275 1.20
RL5485120 2159 445 3048 3663 260 54910 1.23
RL5490117 2286 343 2972 3878 274 58140 1.29
RL5491124 2311 420 3150 3921 279 58780 1.32
RL5495116 2413 267 2946 4094 290 61370 1.37
RL5496129 2438 420 3277 4136 295 62010 1.40

B fH/YZResistance tolerance: +15%
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ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

UE!Type U
y RIRERIK SRS [E1EE RPERRER e ( 1000°CAFUIL )
%n:'u%'t N %faé hlot zporﬁe cl<l)?ld etr;]d Itég center holil t;one nominal loading (a'é 1000°C)
art No. engt eng Istance surface BE\V = (0)
(mm) (mm) (mm) (mm) area(cm?) VoJIt_a(ge) W R

U163030 300 300 301 121 4600 3.18
U164030 16 400 300 40 402 160 6080 4.21
U164040 400 400 402 163 6190 4.29
U165030 500 300 502 200 7600 5.26
U203040 300 400 377 112 5990 2.09
U203540 350 400 440 130 6960 2.43
U204040 400 400 502 147 7870 2.75
U204535 450 350 565 164 8770 3.07
U205040 500 400 628 183 9790 3.42
U205050 50 500 500 50 628 185 9900 3.46
U206040 600 400 754 218 11700 4.07
U206050 600 500 754 220 11800 4.11
U207040 700 400 879 253 13500 4.73
U207050 700 500 879 256 13700 4.79
U208040 800 400 1005 289 15500 5.40
U208050 800 500 1005 291 15600 5.44
U254040 400 400 628 131 9370 1.83
U254050 400 500 628 133 9510 1.86
U254540 450 400 707 147 10500 2.06
U255040 500 400 785 163 11700 2.28
U155050 500 500 785 165 11800 2.31
U255540 25 550 400 60 864 179 12800 2.50
U256040 600 400 942 194 13900 2.71
U256050 600 500 942 196 14000 2.74
U257040 700 400 1099 226 16200 3.16
U257050 700 500 1099 228 16300 3.19
U258040 800 400 1256 258 18500 3.61
U258050 800 500 1256 260 18600 3.64
U305040 500 400 942 148 13800 1.58
U305050 500 500 942 149 13900 1.59
U306040 600 400 1130 176 16500 1.88
U306050 600 500 1130 178 16600 1.90
U307040 700 400 1318 205 19200 2.19
U307050 30 700 500 70 1318 207 19400 2.21
U308040 800 400 1508 234 21900 2.50
U308050 800 500 1508 236 22100 2.52
U309040 900 400 1695 263 24600 2.81
U309050 900 500 1695 265 24800 2.83
U3010050 1000 500 1884 294 27500 3.14
U356040 600 400 1319 180 19100 1.68
U356050 600 500 1319 182 19400 1.70
U357040 700 400 1539 210 22200 1.96
U357050 700 500 1539 212 22400 1.98
U358040 35 800 400 80 1758 240 25400 2.24
U358050 800 500 1758 241 25600 2.26
U359040 900 400 1978 270 28600 2.52
U359050 900 500 1978 271 28800 2.54
U3510050 1000 500 2198 301 32000 2.82

EFfHZ ZResistance tolerance: £15%
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IR EIType SG R FIType SGR

EUE AT (1000°CHT U ) BURE AT ( 1000°CHT I )
Nominal loading (at 1000C) Nominal loading (at 1000C)
7 BR
Dia Dia
mm & HEBHot Zone 1i#Cold End mm & HERHOt Zone 1&i#%Cold End
Q/mm W/mm Q/mm W/mm Q/mm W/mm Q/mm W/mm

12 0.00909 5.65 0.00192 0.25 16 0.03153 7.54 0.00791 1.40
14 0.00885 6.59 0.00150 0.30 18 0.02158 8.48 0.00430 1.50
16 0.00698 754 0.00129 0.50 20 0.02302 9.42 0.00384 1.60

25 0.01969 11.78 0.00328 1.75
20 0.00559 9.42 0.00097 0.60

30 0.01523 14.13 0.00190 1.75
25 0.00455 11.78 0.00058 0.93

32 0.01341 14.93 0.00152 1.85
30 0.00340 14.13 0.00040 0.95

35 0.01224 16.49 0.00150 2.00
32 0.00314 14.93 0.00038 0.97

38 0.01103 17.95 0.00116 2.00
35 0.00223 16.49 0.00032 0.98

40 0.00905 18.84 0.00100 2.10
38 0.00214 17.95 0.00025 0.99 45 0.00960 20.91 0.00079 2.10
40 0.00208 18.84 0.00024 1.00 50 0.00953 23.55 0.00075 2.20
45 0.00182 20.91 0.00022 1.02 54 0.00636 25.43 0.00073 2.30

E3fH /Y ZResistance tolerance: +20% FBpH /N ZEResistance tolerance: +20%
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Type DB #HixH

BN ImBAFFRRERAE

ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

BRE o FEBEMSANTIMEE , %W, BEV, BiFA
< 22112 Max loads value Watts (over the dash), Voltage (V) Current (A)
Overall | Resistance attemperature of
me | KE | ZER | HEe | kE TS| G
Dia (mm) [ “(mm) m2) | (mm) min) 1100°C | 1200°C | 1250°C | 1300°C | 1350°C | 1400°C
900 790 675 520 380 190
8 150 38 14 150 450 3.60 57158 [53/147 |49/13.8 |43/120 |37/103 |26/72
1080 950 815 635 260 230
. = 55 14 el A 440 Ie9/15.7 |65/14.7 | 60/13.8 |53/12.0 |45/102 |32/2.7
1080 950 815 635 460 230
8 180 45 14 150 1 480 440 T59/15.7 |65/147 |60/13.8 |53/12.0 |45/102 |32/2.7
2110 1850|1570  |1230  |880 440
Lo 24U e 2 By e 1.80 1557320 [58/32.0 |53/29.6 |47/26.6 |40/22.0 |28/15.7
2640 2310|1980  |1540  |1100  |550
14 250 1 22 250 750 220 1567347 [71/326 |66/300 |58/26.6 |49/22.4 |35/158
2640 2310|1980  |1540 | 1100|550
£ = o ez 25 =8y 220 156/327 |71/32.6 |66/300 |58/26.6 |49/22.4 |35/15.8
3160 2770|2370 1850  |1320 | 650
14 300 132 22 250 800 260 190/32.8 |85/32.6 |78/304 |69/26.7 |59/22.4 |41/15.8
3160 2770 | 2370|1850  |1320 | 650
s Al LE 22 e 1.000 | 260 1553 e [ 85/32.6 | 78/304 |69/26.7 | 59/22.4 |41/15.8
4200 3680|3150  |2450  |1750 875
14 400 176 22 250 900 350 19577327 [ 113/32.5 | 105/30.0 | 93/26.4 | 78/22.5 | 55/15.9
4200 3680|3150  |2450 |1750 | 875
oo Y A e == 1100 | 350 15597327 [113/32.5 | 105/30.0 | 93/26.4 | 78/22.5 | 55/15.9
3370 2960|2540 |1970  |1410 | 700
18 250 141 28 250 750 130 156/512 |62/47.8 |57/445 |51/38.8 |43/32.8 | 30/23.3
3370 2960|2540 |1970 |1410 | 700
e = et A S8y 28y 130 186/51.2 |62/47.8 |57/445 |51/38.8 |43/32.8 |30/23.3
4080 3570|3060  |2380  [1700  |850
18 300 170 28 250 800 170 re3/a92 [78/45.8 |72/42.5 |64/37.2 |54/315 |38/22.4
4080 3570|3060  |2380  |1700 ]850
e S Loty A = 1.000 | 170 resre s [78/45.8 | 72/42.5 | 64/37.2 | 54/31.5 |38/22.4
5400|4740  |4060  |3160  |2260  |1130
18 400 226 28 250 900 230 19977286 | 104/45.6 | 97/41.9 |85/37.2 | 72/31.4 |51/22.2
5400|4740 |4060  |3160  |2260  |1130
1 A 228 A 2 1100 | 230 1599 e s 1104/45.6 | 97/41.0 | 85/37.2 | 72/31.4 | 51/22.2
6800 5060 5100  |3840 | 2860 | 1420
18 >00 283 28 350 1200 | 270 1955e0 2 127/47.0 | 117/43.6 | 102/37.6 | 88/32.5 | 62/23.0
8150 7140|6130 |4760  |3400 | 1700
o e ek AL Sy 1100 | 340 15057290 | 156/45.7 | 144/42.7 | 127/37.6 | 107/31.8 | 76/22.4
8150 7140|6130 |4760  |3400  [1700
18 600 339 28 350 1.300 340 1766/49.0 | 156/45.7 | 144/42.7 | 127/37.6 | 107/31.8 | 76/22.4
10800 |9500 | 8140  |6340  |4530 | 2260
e Y AR A e 1300 | 460 1555 e 8 [208/45.7 | 193/42.1 | 171/37.1 | 144/31.5 | 102/22.1
10800 |9500 | 8140  |6340  [4530  |2260
18 800 452 28 350 1500 | 460 1555 s 8 | 208/45.7 | 193/42.1 | 171/37.1| 144/31.5 | 102/22.1
6040|4880  |4080  |3150 |2180  |1175
2 S 28 = ALY LA 100 15557778 66.9/66.9 64/64 | 56.2/56.2| 46.7/46.7| 34.3/34.3
7350 6920 | 5660  |4400  |3140 | 1760
25 400 314 35 400 1200 | 134 19006 195,73 |86/66 | 76/58 | 64/49 | 48/365
10800 |9870  |8450  |6570  |4700  |2350
L UL 472 <) w0 1.300 | 110 759/99 [104/95 |96/88 | 85/77.3 |72/654 |51/462
13500 | 11800 |10300 |7900  |5660  |2820
30 600 >66 45 600 1.400 | 128 19550005 [123/96 | 116/89 | 102/77.5 | 86/66 | 61/46.5
22000 | 19800 | 17000 |13200 |9400  |4700
=l L SR <8 2 2000 | 210 15927903 [204/97 | 189/90 |160/79 |140/67 |100/47

EfH/ ZResistance tolerance: +15%
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Risesun Super
—EEHEB AT

MoSi, Heating Elements

“EEUSER AT R ML NIE A EMBEARTH  EEREACSEATNRAZISEE  REER—ERENGRE
BER, RIFETBEMN. Bt , EEERENSENSAE. EEHSET  ERSEERIALS00°C, HEREER
500~1700°C , BJLARBERBE. HAMEMRL. KIS, A€, MXMEEIERPIINATTH.

MoSi, heating element is a type of resistance heating element composed of high purity Molybdenum
Disilicide. When heated to a high temperature in an oxidizing atmosphere, a layer of compact quartz
glass forms on the surface of the element which withstands oxidation. In an oxidizing atmosphere, its
maximum temperature can reach 1800°C, and its applicable temperature is 500~1700°C. It can be widely
used as heating elements in high temperature furnaces for a variety of industries including ceramics,
magnets, glass, metallurgy, refractory and many others. We named our MoSi2 heating elements as
Risesun Super.

EANEFARMNRIsesun Super 18505 MATH , REASEENEMMEMFRALENEKCIZ  BEEGFAR
EE. BEAX. IMMESZMA , BETHEREDIX1830°C, BEIFMEAILL750°C, XF = RiViFEMERiEHRER ],

Risesun Super 1850 is the latest super quality element researched and developed by us, which
adopts high purity Molybdenum and Silicon powder and with whole process anti—oxidation. Risesun
Super 1850 has the advantages of higher service temperature, and higher tensile strength. Its maximum

service temperature is 1830°C and it can sustain furnace temperatures of 1750°C. For more details of
Risesun Super 1850, do not hesitate to contact us.

M HEB RTINS R
Marks of elements

“—A—" “—A—’“—A”(‘—A—" I EHMaterial Grade: 1700, 1800
-1 — BH1& Diameter : D,/D,, mm/mm
i< E Hot zone length : Le, mm
BimtECold end length : Lu, mm
(DFumg | Lu D~ — Lu [B#EShank Spacing : A, mm

flaNExamples :

UZSShape, #¥lZE %K Material Grade 1800,

D,=3mm, D,=6mm, Le=140mm,

Lu=125mm, A=25mm

Le Di—~fl— Le XK= ASpecify:

Risesun Super RS18, U, 3/6x140x125x25

WE! Shape, #1 ¥} & % Material Grade 1700, D,=6mm,
D,=12mm, Le=300mm, Lu=250mm, A=50m

= HSpecify:

Risesun Super RS17, W, 6/12x300x250x50
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ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

TR RATTHRIEMER

Physical and chemical properties
1. ¥IBHERPhysical properties

REE TTIRE HEECRERE SHE TR K= =S
Bulk density Rupture strength Vickers-hardness Porosity Water absorption Thermal elongation
5.5~5.6g/cm’ 15-25kg/cm? (HV)570kg/mm?* 7.4% 1.2% 4%
2 . EHFRChemical properties

BERENAAY  BEREENMSET  THNREER —ENZENAE(SIO)RIPFELLIEMoSi S5 8t, SRR
AF1700°C, BRA1710°CRISIORIFERRL , HFRERIKDNIER | SIO BRI , MAXRIFIER. THESNL
S&T , BUREERR , SIOAIFEEHEMK.

Anti—oxidation: Exposed to high temperatures in an oxidizing atmosphere, a layer of quartz glass
(Si0,) protective film forms on the surface of element which prevents MoSi, from continuously oxidizing.
When the element temperature is higher than 1700°C, the protective film will be fused to molten drops and
lose its protective function because the fusion point of SiO, is 1710°C. In the oxidizing atmosphere, when
the elementis used continuously, the protective film forms again.

VIR HRETHAER400-700°CeERKBEER. AlTHeRERZENEMIERTHL.

Itis inadvisable to operate the elements in the 400-700°C, otherwise, it will be powdered because of
strong oxidation due to low temperatures.

3. FESFXTTHEERNE mAffects from different atmospheres
=5 5 RATTHIEEMax element temperature
fismeplee Risesun Super RS17 Risesun Super RS18
FSAIr 1700°C 1800°C
Z5Nitrogen 1600°C 1700°C
|5, &SArgon, Helium 1600°C 1700°C
SSHydrogen 1100~1450°C 1100~1450°C
N2/H295/5% 1250~1600°C 1250~1600°C

T HEHRBRATTHRIBS MR

Electric properties

1. EBFE%EM Temperature dependence of resistivity
EMHEBERTHNEEREE RENFASMILEEMN, FIEE
BEBRAT , THEE—RAEERNBINKENRL. Eit, #IA

7'51¢Tultb [=] 1%?@ °

The resistance of the element increases sharply as the
temperature rises. Under normal operating conditions, the

element resistance doesn't

change as it ages.

Subsequently, old and new elements can be used with no

problems.
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2 . KmEffaSurface load

RIBPFRIGH. SSNERERBERTHNRERERRIKRFTHSHHXE. TERET THESERZHE
BERTHFE. THEESTEAFENXER , BESs AERNEZERE---EEBE.

The key factor for best service life of the element is to choose the surface load of the element in
relation to the furnace construction, atmosphere and temperature. The figure below shows the
relationship between furnace temperatures, element temperature and element surface load under
conditions without radiation. The shadow part in the figure shows the surface load-- temperature range
in common use. The figure still shows the reference current.

N
o

a_d9mm A10A

6 2

w
o

20

F ® f 17 Surface loading W/cm?

10

1000 1100 1200 1300 1400 1500 1600 1700
38 Furnace temperature®C

WEFEmATRecommend surface load:

JFIE (°C)
1400 1500 1600 1650 1700
Furnace Temperature
RAEBRE LG
Surface load of <18 <15 <12 <10 <8

hot zone (W/cm?)

i IEB R REE
Installation
1. FEHE#EVertical installation

TEAHEBRTHERTRMEXR SRR NETEY, UVBETHNRFRESZSEESE  BIXEXRLE
TTHEEBETIFME. XERENBNMEERBIMNDINETHER R L, SNEZ5RTHIE.

At room temperature, a MoSi2 element is very brittle, while at high temperatures, it is quite plastic.
Subsequently, the best way to install the U Shape element is vertically from the furnace crown utilizing

the support clamp. This avoids mechanical stress directly on the element hot zone which can cause the
element to be broken.
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ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

2. EE¥*Element holder
BANTHNESEER2HEEFRFIE , THNUERHERE. Bt , BRFHETE , RIETHEESE. AEEBED
T, T TiREESS —EEHEPER.

The element holder bears the entire weight of the element and determines the position of the element.
Therefore, it must be installed very carefully to ensure the element is plumb. In order to prevent the
element from partly overheating, the taper part of the element lower end must be installed in the actual
furnace chamber and never in the furnace crown.

3. &EEFConnection strap

EMTHNSERBRRALHEZREE. IMENRRRERRER , TRAXSHE. SENRKSHLEKE, ATE
RMAERTH L, SENBATTHMELEINELIERS.

The connection strap is made of aluminum braid wire or multi-layer aluminum foil. The outside clamp
is not for electrical conduction but only for securing the element. The end of strap should be a little larger
than the linear distance between the element and bus.

RETUHRIL FRBALAE-RITHARE , A RSENBXITRE  BAXETHE—ERUAZ M. Jk
BOBRE—RAEST200°C, FEitt , LSESTHERBEMEE0.1V, HERIEFRERSEL , L TR L
ENEBAM/NFS0mm, ATERRIA , —RER6/12mmicABEKEIFERL70A , HR9/18mmiti A EifFER
300A.

When the element is installed initially, do not over tighten it. It should be tightened when the element
rises up to high temperature when the element has some plastic property, to avoid having the elements
break easily. The temperature to the wire clip generally should not be higher than 200°C. Therefore, the
contact voltage between the clip wire and element should be lowered 0.1V. In order to avoid heat
radiation conducting to the clip, the distance between the lower end of the clip and upper surface of brick

should not less than 50mm. Generally for 6/12 element, 170A should not be used long time, and for 9/18
one, 300A shouldn't be used long time.

R SHEB AT AR

Accessories of elements
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FBF3/6F04/9ciEREI E SR BF6/12719/18 04 EE SR
Element holders for 3/6and4/9 elements Element holders for 6/12and9/18 elements

D+24mm

FAF3/6504/ 9704 rIERT FAF6/12%09/1 8t ik
Connecting straps for 3/6and4/9 elements Connecting straps for 6/12and9/18 elements
BAIRE-P type ERIRE-P type

BTt SHEIRAE: AT rHSHIRERE
Used for element to power Used for element to power
YUIRE-E type XUIAE-E type

BT ST arER BT aHSTHEZ

Used for element to element Used for element to element
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ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

—RELSEIR FRIBR(E

Operation of MoSi, furnace

1. }PFBEIF¥EDrying of the furnace

RN RKBTBIOFFECANFTETR. —RTIBEENL00-200°C, Mt RBERE TERBRIEEESR
. NEPFHIERER , LNV THREEAR, REPFHERERK , 28, ATER , &SP, b
EREASTLAEFF , E1000°CLL L2 XA,

In a New furnace or a furnace that has been shut down for a prolonged period of time should be dried
bringing the temperature up. The drying temperature generally is 100—-200°C. The element will however
oxidize if run at low temperatures long periods of time. For the small-size furnace, as its drying time is
short, several hours will not affect the element significantly but for the larger one, as its drying time is
drawn out it requires more substantial monitoring. It’ s better to open the furnace door to allow moisture
to escape. The door may be half-opened as the temperature rises and fully closed when the temperature
rises above 1000°C.

2. }PFBIZshFurnace starting
MBI FTIRGF TRAFTETRATLUSHTHE | AT BRI KB RPEMEBRRELE , LRA TS B

If the furnace is fully dried or doesn't need to be dried, in order to avoid electric devices overload due
to heavy amperage draws, the following steps are recommended:

/INBUYFFSmall furnace KREFFLarge furnace
( ThZ=power <100KW ) ( IhZEpower 100-500KW )
Y. BE piab= BE
Furnace temp. Voltage Furnace temp. Voltage
150 1/3IT{EBE _200° 1/3T{ERBE
20-1507C Working voltage 20-300°C Working voltage
_£00° 2/3T{FEBE T 2/3T{EEBE
150-5007C Working voltage St Working voltage
500°C-TRRE 2T{FEE 700°C-TIERE 2T{FEE
Working temp. Full working voltage Working temp. Full working voltage

3. JoiHRYE#EReplacing of elements

HEREIRFRITHRIINESHENE A ERFESTH. REBRITRNTHILSESBEIESRLZN
7 OREABER  ERFR—ERNkR  BERESTANITIEA | EEFSE  BEFRERTE.

If it is found that an element has been damaged during operation, the first step is to find out which
element is damaged and that can be done by checking the continuity of the element at the cold zone
ends, but the element must be isolated from other elements to do this. The straps must be disconnected
from other straps. Do not remove the straps from the fragile element being checked but do isolate it. This
can be checked with a multimeter in the "Ohms" position. Continue to check each element until you find
the one without continuity. Then with the straps detached from the buss, clear out the ceramic fiber and
pull it with the passage brick. Finally, insert the new element from the furnace top, link the lead wire,
block the gap with ceramic fiber and restart the power to the element bank.
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Reference data of Risesun Super heating elements

Paras — CF A3 —
1. 1800%4%3/6 mmAJUEL oi4 2. 1800%F%K4/9mmEUE STl
1800 Grade U type 3/6mm elements 1800 Grade U type 4/9mm elements
Eedi it
Le Le
oar 150 180 200 250 300 350 e 150 180 200 250 300 350
1 Uiy 1 iy
Lu Lu
376 376 376 376 376 376 492 579 78 925 1070
150 0.186 0.186 0.186 0.186 0.186 0.186 150 0.116 0.137 0.151 0.185 0.219 0.253
8.4 8.4 8.4 8.4 8.4 8.4 7.6 8.9 9 12.0 14.2 16.5
391 391 391 391 391 391 507 594 2 96 940 1085
200 0.193 0.193 0.193 0.193 0.193 0.193 200 0.120 0.141 0.154 0.188 0.223 0.257
8.7 8.7 8.7 8.7 8.7 8.7 7.8 9.1 10.0 2.2 14.5 16.7
405 405 405 405 405 405 522 609 [ 11 55 1100
250 0.200 0.200 0.200 0.200 0.200 0.200 250 0.124 0.144 0.158 0.192 0.226 0.260
9.0 9.0 9.0 9.0 9.0 9.0 0 9.4 2.5 16.9
411 411 411 411 411 411 528 615 673 817 961 1106
270 0.203 0.203 0.203 0.203 0.203 0.203 270 0.125 0.146 0.159 0.193 0.228 0.262
9.1 9.1 9.1 9.1 9.1 9.1 9.5 10.3 14.8 17.
420 420 420 420 420 420 537 624 682 826 970 1115
300 0.207 0.207 0.207 0.207 0.207 0.207 300 0.127 0.148 0.161 0.195 0.230 0.264
9.3 9.3 9.3 9.3 9.3 9.3 8.3 9.6 10.5 14.9 17.2
. ThZPower W . ThZPower W
£/{#Condition: . %/{#Condition: .
. E3fHResistance Q . EaHResistance Q
JoifiEEElement temperature 1700°C HFEvoltage V Joi4iEEElement temperature 1700°C B FEvolt v
fVoltage tVoltage
P FBEFurnace temperature 1600°C 9 JPFiBEFurnace temperature 1600°C 9
Ei#iCurrent 45A EBi#Current 45A
FEmEmFSurface load 11.5W/cm?2 KEESurface load 11.5W/cm?2
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3. 1700%2&6/12mmE’JUFU71:1¢ 1700 Grade U type 6/12mm elements

HRHERAE

ZHENGZHOU RISESUN MATERIALS TECH CO., LTD.

S e 150 180 200 250 300 350 400 450 500 550 600
vlﬁ'ﬁL
987 1152 1262 1536 1810 2084
150 0.044 0.051 0.056 0.068 0.080 0.093
6.6 7.7 8.4 10.2 12.1 13.9
1025 1189 1299 1573 1848 2122 2396 IhZ=Power W
200 0.046 0.053 0.058 0.070 0.082 0.094 0.106 F3fEResistance Q
6.8 7.9 8.7 10.5 12.3 14.1 16.0 B EVoltage V
1062 1227 1337 1611 1885 2159 2433 2708
250 0.047 0.055 0.059 0.072 0.084 0.096 0.108 0.120
7.1 8.2 8.9 10.7 12.6 14.4 16.2 18.1
1077 1242 1352 1626 1900 2174 2448 2723 2997
270 0.048 0.055 0.060 0.072 0.084 0.097 0.109 0.121 0.133
7.2 8.3 9.0 10.8 2.7 14.5 16.3 18.2 20.0
1100 1264 1374 1648 1923 2197 2471 2745 3019 3294 3568
300 0.049 0.056 0.061 0.073 0.085 0.098 0.110 0.122 0.134 0.146 0.159
7.3 8.4 9.2 11.0 12.8 14.6 16.5 183 201 22.0 238
1137 1302 1412 1686 1960 2234 2508 2783 3057 3331 3605
350 0.051 0.058 0.063 0.075 0.087 0.099 0.111 0.124 0.136 0.148 0.160
76 8.7 9.4 11.2 13.1 14.9 16.7 18.6 20.4 22.2 24.0
1175 1339 1449 1723 1998 2272 2546 2820 3094 3369 3643
400 0.052 0.060 0.064 0.077 0.089 0.101 0.113 0.125 0.138 0.150 0.162
7.8 8.9 9.7 115 133 15.1 17.0 18.8 206 225 24.3
1377 1487 1761 2035 2309 2583 2858 3132 3406 3680
450 0.061 0.066 0.078 0.090 0.103 0.115 0.127 0.139 0.151 0.164
9.2 9.9 11.7 13.6 5.4 17.2 19.1 20.9 227 245
1798 2073 2347 2621 2895 3169 3444 3718
500 0.080 0.092 0.104 0.116 0.129 0.141 0.153 0.165
2.0 13.8 5.6 175 193 11 23.0 24.8
2110 2384 2658 2933 3207 3481 3755
550 0.094 0.106 0.118 0.130 0.143 0.155 0.167
14.1 15.9 17.7 196 214 232 25.0
2148 2422 2696 2970 3244 3519 3793
600 0.095 0.108 0.120 0.132 0.144 0.156 0.169
sptConditi 14.3 16.1 18.0 19.8 216 235 253
= ondition:
. 2733 3008 3282 3556 3830
650 ToifiEEElement temperature 1500°C 0.121 0.134 0.146 0.158 0.170
JPFi@EFurnace temperature 1300°C 18.2 20.1 21.9 23.7 25.5
700 %ﬁ%urr*rse nt1‘150'IA d 14.5W/cm’ 5717213 (3)014355 (3)311498 8519640 (3)816782
urtace loa . cm . . . . .
A 185 203 231 24.0 25.8
Varas
4. 1800F46/12mmpAYUEL T4 1800 Grade U type 6/12mm elements
Hoif
SN Le 150 180 200 250 300 350 400 450 500 550 600
2 Uity Iy
86 800 877 1068 1260 1451
150 0.048 0.056 0.061 0.074 0.087 0.101
5.7 6.7 73 8.9 10.5 12.1
711 825 902 1093 1285 1476 1667 IhZEPower W
200 0.049 0.057 0.063 0.076 0.089 0.103 0.116 EBfEResistance Q
5.9 6.9 7.5 9.1 10.7 12.3 13.9 B [EVoltage V
736 850 927 1118 1310 1501 1692 1884
250 0.051 0.059 0.064 0.078 0.091 0.104 0.118 0.131
6.1 7.1 7.7 9.3 10.9 12.5 14.1 15.7
746 860 937 1128 1320 1511 1702 1894 2085
270 0.052 0.060 0.065 0.078 0.092 0.105 0.118 0.132 0.145
6.2 7.2 738 9.4 11.0 126 14.2 15.8 17.4
761 875 952 1143 1335 1526 1717 1909 2100 2292 2483
300 0.053 0.061 0.066 0.079 0.093 0.106 0.119 0.133 0.146 0.159 0.172
6.3 73 7.9 9.5 11.1 12.7 143 15.9 175 191 20.7
786 900 977 1168 1360 1551 1742 1934 2125 2317 2508
350 0.055 0.063 0.068 0.081 0.094 0.108 0.121 0.134 0.148 0.161 0.174
6.5 75 8.1 9.7 11.3 2.9 145 16.1 17.7 19.3 20.9
811 925 1002 1193 1385 1576 1767 1959 2150 2342 2533
400 0.056 0.064 0.070 0.083 0.096 0.109 0.123 0.136 0.149 0.163 0.176
6.8 7.7 8.3 9.9 11.5 13.1 14.7 6.3 17.9 19.5 211
950 1027 1218 1410 1601 1792 1984 2175 2367 2558
450 0.066 0.071 0.085 0.098 0.111 0.124 0.138 0.151 0.164 0.178
7.9 8.6 10.2 11.7 133 14.9 16.5 18.1 19.7 213
1243 1435 1626 1817 2009 2200 2392 2583
500 0.086 0.100 0.113 0.126 0.140 0.153 0.166 0.179
10.4 12.0 136 15.1 16.7 183 19.9 215
1460 1651 1842 2034 2225 2417 2608
550 0.101 0.115 0.128 0.141 0.155 0.168 0.181
12.2 13.8 15.4 16.9 18.5 20.1 217
1485 1676 1867 2059 2250 2442 2633
600 o N 0.103 0.116 0.130 0.143 0.156 0.170 0.183
fﬁgaogglltlon- 1700°C 124 14.0 5.6 7.2 18.8 203 21.9
soirimEElement temperature ° 1892 2084 2275 2467 2658
650 JPFiEEFurnace temperature 1600°C 0.131 0.145 0.158 0.171 0.185
EimCurrent 120A 15.8 17.4 19.0 20.6 22.1
FmtafaiSurface load 10W/cm? 1917 2109 2300 2492 2683
700 0.133 0.146 0.160 0.173 0.186
16.0 17.6 19.2 20.8 22.4
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5. 1700%4%9/18mmAgJUEL T4 1700 Grade U type 9/18mm elements

pm~Le| 150 180 200 250 300 350 400 450 500 550 600 650 700 750 800
u
1596 | 1841 | 2005 | 2414 | 2822 | 3231 | 3640 | 4049 | 4458 | 4866 | 5275 | 5684 | 6093 | 6502 | 6910
250 0021 | 0.024 | 0.027 | 0.032 | 0.037 | 0043 | 0.048 | 0.054 | 0.059 | 0.064 | 0,070 | 0.075 | 0.081 | 0086 | 0.091
5.8 6.7 7.3 8.8 10.3 11.7 32 | 147 | 162 | 177 | 192 | 2070 | 22.2 6 | 25
1653 | 1899 | 2062 | 2471 | 2880 | 3289 | 3697 | 4106 | 4515 | 4924 | 5333 | 5741 | 6150 | 6559 | 6968
300 0.022 | 0.025 | 0.027 | 0.033 | 0.038 | 0043 | 0.049 | 0054 | 0060 | 0065 | 0.071 | 0,076 | 0.081 | 0087 | 0.092
6.0 6.9 75 9.0 10.5 1200 | 134 | 149 | 164 | 17.9 | 194 | 209 | 224 | 239 | 253
1711 | 1956 | 2120 | 2529 | 2937 | 3346 | 3755 | 4164 | 4573 | 4981 | 5390 | 5799 | 6208 | 6617 | 7025
350 0.023 | 0.026 | 0028 | 0033 | 0,039 | 0044 | 0.050 | 0055 | 0.060 | 0066 | 0.071 | 0077 | 0.082 | 0.087 | 0.093
6.2 71 77 9.2 10.7 22 | 137 | 151 | 166 | 181 | 19.6 | 211 | 226 | 241 | 25
1768 | 2014 | 2177 | 2586 | 2995 | 3404 | 3812 | 4221 | 4630 | 5039 | 5448 | ssse | 6265 | 6674 | 7083
400 0023 | 0.027 | 0029 | 0034 | 0.040 | 0.045 | 0.050 | 0056 | 0.061 | 0.067 | 0.072 | 0.077 | 0083 | 0.088 | 0.094
6.4 7.3 7.9 9.4 10.9 124 | 139 | 153 | 168 | 183 | 19.8° | 213 | 22.8° | 243 | 258
2071 | 2235 | 2644 | 3052 | 3461 | 3870 | 4279 | 4688 | 5096 | 5505 | 5914 | 6323 | 6732 | 7140
450 0.027 | 0030 | 0.035 | 0.040 | 0.046 | 0.051 | 0.057 | 0.062 | 0.067 | 0073 | 0.078 | 0084 | 0.089 | 0.094
75 8.1 9.6 i11 | 126 | 141 | 156 | 17.0° | 185 | 200 | 215 | 23.0 | 245 | 2e.
2292 | 2701 | 3110 | 3519 | 3927 | 4336 | 4745 | 5154 | 5563 | 5971 | 6380 | 6789 | 7198
500 0030 | 0.036 | 0.041 | 0.047 | 0.052 | 0057 | 0.063 | 0.068 | 0.074 | 0.079 | 0.084 | 0.090 | 0.095
8.3 9.8 113 | 128 143" | 158" | 17.3° | 187 | 202 | 217 | 232 | 247 | 262
2759 | 3167 | 3576 | 3985 | 4394 | 4803 | 5211 | 5620 | 6029 | 6438 | 6847 | 7255
550 0036 | 0.042 | 0047 | 0.053 | 0058 | 0.064 | 0069 | 0.074 | 0.080 | 0.085 | 0.091 | 0.096
100 | 115 30 | 145 | 160 | 175 | 19.0 04 | 219 | 234 4 26.4
2816 | 3225 | 3634 | 4042 | 4451 | 4860 | 5269 | 5678 | 6086 | 6495 | 6904 | 7313
600 0.037 | 0.043 | 0.048 | 0.053 | 0059 | 0.064 | 0070 | 0.075 | 0080 | 0086 | 0091 | 0.097
10.2 117" | 132 147 | 162 | 177 | 192" | 206 | 221 | 236 | 251 | 26.6
THZ=Power W 3282 | 3691 | 4100 | 4509 | 4918 | 5326 | 5735 | 6144 | 6553 | 6962 | 7370
650 PafRResistance 0 | 0043 | 0049 | 0054 | 0060 | 0065 | 0070 | 0076 | 0081 | 0087 | 0092 | 0.097
11.9° | 134 | 149 | 164 | 17.9 | 194 | 209 | 223 | 23.8 26.
F3/EVoltage V
3340 | 3749 | 4157 | 4566 | 4975 | 5384 | 5793 | 6201 | €610 | 7019 | 7428
700 0044 | 0050 | 0055 | 0060 | 0066 | 0071 | 0077 | 0082 | 0.087 | 0093 | 0.098
i21 | 138 | 151 | 166 | 181 | 19.6 | 211" | 22.6° | 240 | 255 | 27.0
£#Condition: 3806 | 4215 | 4624 | 5033 | 5441 | 5850 | 6259 | 6668 | 7077 | 7485
750 ZhlN i . 0.050 | 0.056 | 0.061 | 0.067 | 0.072 | 0.077 | 0083 | 0.088 | 0.094 | 0.099
TotiEEElement temperature 1500°C 138 | 153 | 168 | 183 | 19.8 13" | 228”7 | 242 | 257 | 272
¥PFBEFurnace temperature 1300°C
800 JECurrent 275A o0bs1 | 0056 | ootz | ober | 0073 | oors | 6084 | G080 | 0004 | 0100
2 . . . . . 3 . . .
FEAfSurface load 14.5W/cm 140 | 155 | i7.0° | 185 | 200 | 215 | 230 | 245 | 259 | 274
Vs f—
6. 1800%4%9/18mmAJUELTT(4 1800 Grade U type 9/18mm elements
wim~Le| 150 180 200 250 300 350 400 450 500 550 600 650 700 750 800
Lu
1106 | 1278 | 1393 | 1679 | 1966 | 2253 | 2540 | 2827 | 3114 | 3401 | 3687 | 3974 | 4261 | 4548 | 4835
250 0023 | 0026 | 0.029 | 0.035 | 0.041 | 0.047 | 0.052 | 0.058 | 0.064 | 0.070 | 0.076 | 0.082 | 0.088 | 0094 | 0.100
5.0 5.8 6.3 7.6 8.9 10.2 115 | 128 | 142 | 155 | 168 | 181 | 19.4 | 207 | 22.0
1143 | 1315 | 1430 | 1717 | 2004 | 2291 | 2578 | 2864 | 3151 | 3438 | 3725 | 4012 | 4299 | 4586 | 4872
300 0024 | 0027 | 0030 | 0035 | 0.041 | 0,047 | 0053 | 0059 | 0.065 | 0.071 | 0.077 | 0083 | 0089 | 0095 | 0.101
52 6.0 65 7.8 91 04 | 117 | 130 | 143 | 156 | 169 | 182 | 19.5 23
1181 | 1353 | 1468 | 1754 | 2041 | 2328 | 2615 | 2902 | 3189 | 3476 | 3762 | 4049 | 4336 | 4623 | 4910
350 0,024 | 0028 | 0.030 | 0036 | 0.042 | 0.048 | 0.054 | 0.060 | 0.066 | 0.072 | 0.078 | 0.084 | 0.090 | 0.096 | 0.101
54 6.1 6.7 8.0 93 i06 | 11.9 | 132 | 145 | 158 | 171 | 184 | 197 | 210 | 233
1218 | 1390 | 1505 | 1792 | 2079 | 2366 | 2653 | 2939 | 3226 | 3513 | 3800 | 4087 | 4374 | 4661 | 4947
400 0.025 | 0029 | 0.031 | 0.037 | 0.043 | 0049 | 0.055 | 0.061 | 0.067 | 0073 | 0.079 | 0.084 | 0,090 | 0.096 | 0.102
5.5 6.3 6.8 81 9.4 0.8 1217 | 134 | 147 | 160 | 173 186 | 19.9 2 | 22
1428 | 1543 | 1829 | 2116 | 2403 | 2690 | 2977 | 3264 | 3551 | 3837 | 4124 | 4411 | 4698 | 4985
450 0.029 | 0032 | 0.038 | 0.044 | 0.050 | 0.056 | 0.062 | 0067 | 0.073 | 0.079 | 0.085 | 0.091 | 0.097 | 0.103
65 7.0 8.3 96 109 | 122 | 135 | 148 | 161 | 174 | 187 | 201 | 214 | 237
1580 | 1867 | 2154 | 2441 | 2728 | 3014 | 3301 | 3588 | 3875 | 4162 | 4449 | 4736 | 5022
500 0.033 | 0.039 | 0.044 | 0.050 | 0.056 | 0.062 | 0.068 | 0074 | 0.080 | 0086 | 0.092 | 0098 | 0.104
7.2 8.5 98 i1l | 122 | 137 | 150 | 16.3 176 | 189 | 202 22.
1904 | 2191 | 2478 | 2765 | 3052 | 3339 | 3626 | 3912 | 4199 | 4486 | 4773 | 5060
550 0.039 | 0045 | 0.051 | 0.057 | 0.063 | 0069 | 0.075 | 0.081 | 0.087 | 0.093 | 0.099 | 0.105
87 1000 | 113" | 126 | 13.9 | 152 | 165 | 17.8 | 191 | 204 | 217 | 23.0
1942 | 2229 | 2516 | 2803 | 3089 | 3376 | 3663 | 3950 | 4237 | 4524 | 4811 | 5097
600 0.040 | 0.046 | 0052 | 0.058 | 0.064 | 0.070 | 0.076 | 0.082 | 0088 | 0.093 | 0.099 | 0.105
8.8 0.1 114 | 127 | 140 | 153 | 167 | 180 | 193 | 206 9 | 23
Th=Power W 2266 | 2553 | 2840 | 3127 | 3414 | 3701 | 3987 | 4274 | 4561 | 4848 | 5135
650 E3fHResistance Q | 0,047 | 0.053 | 0.059 | 0.065 | 0.071 | 0076 | 0082 | 0088 | 0094 | 0.100 | 0.i06
H/EVoltage V 10.3 116 | 129 | 142 | 155 | 168 | 181 | 194 | 207 | 22.0 | 233
2304 | 2591 | 2878 | 3164 | 3451 | 3738 | 4025 | 4312 | 4599 | 4886 | 5172
700 0048 | 0.054 | 0059 | 0.065 | 0.071 | 0.077 | 0083 | 0089 | 0095 | 0.101 | 0.107
105 | 118 | 131 | 144 | 157 | 170 | 183 | 19.6 | 20.9 23.
sCondition: 2628 | 2915 | 3202 | 3489 | 3776 | 4062 | 4349 | 4636 | 4923 | 5210
750 FrC . 0.054 | 0060 | 0066 | 0.072 | 0078 | 0084 | 0090 | 0.096 | 0102 | 0.108
JTiREElement temperature 1700°C 11.9 13.3 14.6 15.9 17.2 185 19.8 211 22.4 237
W FiEFurnace temperature 1600°C 2666 | 2953 | 3239 | 3526 | 3813 | 4100 | 4387 | 4674 | 4961 | 5247
i t 220A
800 FBifiCurren 0.055 | 0061 | 0067 | 0073 | 0.079 | 0.085 | 0.091 | 0.097 | 0.102 | 0.108
FHEKLHSurface load 10W/cm’ 121 134 14.7 16.0 17.3 18.6 19.9 21.2 35 23.
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7. 1700%F46/12mmBIWEL T4 1700 Grade W type 6/12mm elements

JoiREElement temperature 1500°C
JPFiBEFurnace temperature 1300°C
EifiCurrent 150A

FmafEmSurface load 14.5W/cm?

ity
A Le 315 355 410 500 620 730 800 820 1000
I?-lﬁﬁl_u
4053 4503 5121 6133 7481 8718 9505 9729 11753
470 0.180 0.200 0.228 0.273 0.333 0.387 0.422 0.432 0.522
27.0 30.0 34.1 40.9 49.9 58.1 63.4 64.9 78.4
4076 4525 5144 6155 7504 8740 9527 9752 11775
500 0.181 0.201 0.229 0.274 0.334 0.388 0.423 0.433 0.523
27.2 30.2 343 41.0 50.0 58.3 63.5 65.0 785
4091 4540 5159 6170 7519 8755 9542 9767 11790
520 0.182 0.202 0.229 0.274 0.334 0.389 0.424 0.434 0.524
273 30.3 34.4 411 50.1 58.4 63.6 65.1 78.6
4121 4570 5189 6200 7549 8785 9572 9797 11820
560 0.183 0.203 0.231 0.276 0.336 0.390 0.425 0.435 0.525
275 30.5 34.6 413 50.3 58.6 63.8 65.3 78.8
4136 4585 5204 6215 7564 8800 9587 9812 11835
580 0.184 0.204 0.231 0.276 0.336 0.391 0.426 0.436 526
27.6 30.6 34.7 41.4 50.4 58.7 63.9 65.4 78.9
4151 4600 5219 6230 7579 8815 9602 9827 11850
600 0.184 0.204 0.232 0.277 0.337 0.392 0.427 0.437 0.527
27.7 30.7 34.8 415 50.5 58.8 64.0 65.5 79.0
4173 4623 5241 6253 7601 8838 9625 9849 11873
630 0.185 0.205 0.233 0.278 0.338 0.393 0.428 0.438 0.528
27.8 30.8 34.9 417 50.7 58.9 64.2 65.7 79.2
£/#Condition: IhZPower W

EBfHResistance Q
EB/EVoltage V

8. 1700%F4%9/18mmIIWEL T4 1700 Grade W type 9/18mm elements

N Le 315 355 410 500 620 730 800 820 1000
lq!ﬁﬁL
u

5904 6562 7468 8949 10925 12736 13889 14218 17181

470 0.078 0.087 0.099 0.118 0.144 0.168 0.184 0.188 0.227
21.5 23.9 27.2 325 9.7 6.3 50.5 1.7 2.5

5938 6597 7502 8984 10960 12771 13923 14252 17216

500 0.079 0.087 0.099 0.119 0.145 0.169 0.184 0.188 0.228
21.6 24.0 27.3 327 39.9 46.4 50.6 51.8 62.6

5961 6620 7525 9007 10983 12794 13946 14275 17239

520 0.079 0.088 0.100 0.119 0.145 0.169 0.184 0.189 0.228
21.7 24.1 27.4 32.8 9.9 46.5 50.7 51.9 62.7

6007 6666 7571 9053 11029 12840 13992 14321 17285

560 0.079 0.088 0.100 0.120 0.146 0.170 0.185 0.189 0.229
21.8 24.2 27.5 329 40.1 46.7 50.9 52.1 62.9

580 6030 6689 7594 9076 11052 12863 14015 14344 17308
0.080 0.088 0.100 0.120 0.146 0.170 0.185 0.190 0.229

21.9 24.3 27.6 33.0 40.2 46.8 51.0 52.2 62.9

600 6053 6712 7617 9099 11075 12886 14038 14367 17331
0.080 0.089 0.101 0.120 0.146 0.170 0.186 0.190 0.229

22.0 24.4 27.7 31 0.3 6.9 1.0 2.2 63.0

630 6088 6746 7652 9133 11109 12920 14073 14402 17365
0.080 0.089 0.101 0.121 0.147 0.171 0.186 0.190 0.230

22.1 24.5 27.8 332 40.4 47.0 51.2 52.4 63.1

£{+Condition:

JtiFiBEElement temperature 1500°C
JPFBEFurnace temperature 1300°C
EifiCurrent 275A

FEMAfEFSurface load 14.5W/cm’

IhZPower W
E3fHResistance Q
EB/EVoltage V
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