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@ When electrical steel is wound into a core, parallel to the
material processed rolling direction, we will be able to utilize
its excellent magnetic properties. It is very suitable for small
and medium distribution transformers, such as for pole type
and underground transformers. Wound cores require stress
relief annealing to restore the magnetic damage from core
processing, including: winding, cutting, and core shaping.

A traditional core is made by continuously winding the
steel strip into a loop without cutting. Coils are then wound
through the core(s) window around the core legs. This is
called a No-Cut core. In order to process cores and coils
at the same time and be able to insert cores through coils,
it is necessary to cut every layer of core laminations.
Every layer of cut core laminations is then looped through
the coil window to complete a core/coil assembly. The
complete core is called a Cutcore. There are many
configurations for a group of laminations to close both cut
ends to complete the magnetic pass. Currently, the most
widely used configuration is a step lap pattern and its
core is called a step lap core.

The technique of making a step lap core is by cutting a
group of laminations in an incremental length and wrapping
them into a concentric ring from the inner layers to the
outer layers. Both ends of each lamination form a butt
configuration in a circular ring and lap configuration with
adjacent layers.  The butt lap configuration creates a step
lap pattern in a specified area in a plurality of groups.
Each group repeats the same pattern of the step lap
configuration with others. The processed ring core is then
shaped into a rectangle for compactness of the core/coil
assembly. Cores are then wrapped with steel band and
stacked on a tray for stress relief annealing in a furnace.
The annealed cores are tested for the core loss and then
dismantled into a plurality of lamination groups. The
laminations are then looped through the pre-wound coils to
complete the core/coil assembly.

Since these cores are processed using automatic
equipment and require less labor handling, the reliability of
core quality is very high. The core loss and the noise level
are low.

4@ COMPARISON OF NO CUT CORE TO STEP LAP CORE:

(1) Core structure

There is no physical interruption at each layer for the no-cut
core. However, there is a cut to form butt at each layer
and lap with adjacent layers in a step lap pattern for the cut
core.

(2) Core material

In order to have a compact core/coil assembly, it is
necessary to continuously wind coils tightly around the core
legs of the no-cut core. This means that it is necessary to
minimize the cross section of the core legs for the
compactness. A no-cut core has to be wound from
multiple width laminations to form a cross section close to a
circular shape. A cut core can be wound with one or two
width materials to obtain a compactness of the assembly.
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(3) Space Occupancy Of Core And Coils

There are many opening spaces, called a dead space,
between coils and core legs for the no-cut core. However,
the cut core occupies less percentage of dead space and a
high percentage of coil occupancy.

(4) Core Coil Handling

It is necessary to use a coil winding machine to wind coils
tightly around core legs for a no-cut core. It is not
possible to separate the core and coil for this assembling
operation. The core and coils processing can be
separated for a cut core. The core coil assembling is
made by inserting a group of annealed core laminations
into a coil window. Since core and coils are treated
separately, the mechanical strength of the coil will be
stronger for a cut core because it will be able to pre-treat
the front and the end of coil lead wires.

(5) Transformer Tank

A no-cut core transformer needs an ellipse shape tank.
Since the height of the no-cut core is higher, the
transformer tank will be higher. A shell type step lap core
transformer can use a circular shape or a rectangular type
tank, while a core type step lap core transformer uses an
ellipse or a rectangular shape tank. The height of these
tanks is shorter. It is suitable for the smaller transformer.

(6) Transformer Total Weight

The weight of the cut core transformer is slightly lighter than
that of a no-cut core transformer.

(7) Production Line

The time required for the product preparation and product
operation will be less and favorable for a cut core
transformer than the no-cut core transformer because the
coils and cores can be processed simultaneously.

(8) Performance Characteristics

Under the same core shape, a no-cut core should perform
better than a cut core because the cut core has a magnetic
interruption at each lamination layer. However, a step lap
cut core has been deigned to distribute the magnetic field
(flux) at the interruption (joint) from one layer to adjacent
layers. Therefore, the performance of a core should
perform as well as the no-cut core in watts per kilogram.
Experimentally, it has showed that the ampere-volts per
kilograms of the cut core were higher than that of a no-cut
core due to the existence of magnetic interruption in each
lamination layer.
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xwell Transformer Wound Cores

@ EMIERAEHRZAMEMEEN @M Process with electrical steel manufactured from
TR (R8F) > major makers:
= AK STEEL AK Steel (USA)

POSCO (S. Korea)
VIZ-STEEL (Russia)
WISCO, BAOSTEEL (China)

For customers’ urgent requirement, we stock

L POSCO

RFEHT  VIZ-STEEL

F WISCO -~ BAOSTEEL
KARREZESHIEEM » TOHE
BREK

various Grade of oriented electrical steel.

& FATHEMEBHARY I E HMER - s
LUABREE SR ) HME I E PR EBNS iy
REEM > SHESOMIE o

Our high efficient slitting machine
equipped with tungsten blade can slit
oriented electrical steel coils (almost

burr free) for wound core processing.

@ LB ERMBE D BENEELE » LUIMREREN €@ Use the best automatic core winding machine to process

SEERIYUERNE » B BRB40FEARMTHCER cores and the most efficient Bell type fumace to anneal
_— - - N ;L . ' cores. Implement accumulated 40 years technical
3 P 5 N\ o

RN SR E R RO experience to manufacture high quality step lap cores.

@ Characteristics of cores are as follows:
(1) Excellent magnetic properties, low core loss and low

& BEOMMBALT 2R

(BRAYEEM » SBEBEERE - exciting power

(S - (2) Low noise level

Q) EHRERESFEMRY » MES o (3) Easy of core/coil assembling, high efficiency
AR~ ~ EERETSE (4) Reliable in dimensions & weight accuracy

9 MAXWELL




& AATIMMEEZ B EERERNEEOER
HELERES » KB EBZEM - ZHAEE
/INEEGHRN ~ #2310 - BN EER
wBOAMRER - FEXFHTRAER
=
Step lap cores manufactured by our company are
suitable for large and small capacity single phase,
three phases, core form and shell form, oil
immersed, dry type, cast resin molded distribution
transformers, and such as pole type, pad mounted
and underground transformers.

& SEDOEBZHIRS MRS - TR
B 0 B2 (B BRSO RSF R~ A
A IMERI T R TR SO 2 E
A A
Core joints are assembled from a plurality of
groups. Each group repeats the same pattern of
the step lap configuration with others. The
location of the joints, which depends upon the
size of the core (either core form or shell form),
can be at the top of the core or at the core leg.
The customer can specify the joint location.

& RER L HEE.O > HVHREEIHER
ANZA RS BRGSO R A RIS SMAIHE /N 5> BB
» TRAMKEE RS o
A standard core width is identical from inside to
outside, the same width.  However, if there is a
need in changing the widths, (either inside wraps
or outer wraps of the core), the customer can
specify width dimensions.

RERATRBERRATEM

When placing an order, please provide the following information below:

& EOEGTEE (RY -~ 8 - 15E - #REUE)

Core design drawing (dimensions, weight, built up thickness and joint location)

& HOBERFME

Magnetic characteristic

o BREUHMREN GREE  YRIEEDY - BX)
Test conditions (Test voltage per turn and Frequency)

& FEEAXRATR “BHEOTREAKE”

Please use our “Step-Lap Wound Core Inquiry Sheet”

MAXWELL




i O R

Wound Cores Processing
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Core Forming ‘ Piles ofiCore (For Annealing)
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Packing 5 Electrical Testing | Core Annealing
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Equipment Specifica

€® VXMB & OB iEf% B & E 3R Automatic Core Winding Machine

Core Winding Machine MXM  #1 MXM #2
AR NERBEEARTESEE
3-Phase Oil-Immersed Capacity (max.)

HHEERRKTE A & B gh & B A & B gh & B
Transformer Capacity Core Type Shell Type Core Type Shell Type
500kVA 1600kVA 2000kVA 5000kVA
BEORAKIMR
Max. Outside Diameter SR LAt
Min. Inside Diameter Lt maLe
E; A 266 mm 356 mm
WRAREE 2%
Steel Strip Width =
& 40 mm 101 mm
Min.
BORAEE
385 k 680 k
Max. Core Weight < :
BHRWHREE

0.177 mm ~ 0.356 mm

Steel Strip Thickness

@ ESRNWIERANE 4@ Bell Type Annealing Furnace
INE =W PL NNV 1) Our compan ossesses a best Bell Type
(1) AARREEENERERENESEAMEX 3 Annealingp FﬁrnZCe. It is heated by hot )glzs
& REETRERTEIR ~ KA /A48 E14 circulating in the chamber and cooled by water
and forced air. We control the furnace rising
AZRiE o BNEHEGERE  BREED temperatures accurately, and the distribution of
heat at 800°C evenly within 7.5°C variation in the
15%4) » FA800°CRFREMEIELT7.5CLLA » {F chamber to recover the best magnetic

characteristics.
HOTSRAXBIMERIRIERM -
(2) We are able to handle up to 7,500 kgs for each

(2) SIERIRIZEIET 500Kgs ° waleh;
_ e 3) The normal harvest batches are 3 to 4 per day,
(3) ERHEE : 5 3~ 415 TEE - W sttsiver, ’
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& REBI = BBHED
Three Phase Wound Core (Core Type)

& SRV =FEHE0
Three Phase Wound Core (Shell Type)
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1973 FARTFRINZY) » \RIENERZEERNE  AREUMEERNTIEMEZHEE  MESESHEE
BRBLHABRNE 25 5HEB40F -

1975 FEIASIZ No-Cut #E3#/0 B 25 » 1980 FETEMBI 3 Cut-Core /DB B @ IREEENER KKK
fli7K#E o A1t 1983 FAEZR F ek TPC REVB BRI 2 ERIHER (197% Cut-Core #8/0) » HRIREIERE -

1989 FHEESTPCHB TH R UEBLABEBR 2 ERHER - WHIKSIESEMEATRANCOARZ
Cut-Core B Ehi#i D #B#5EHE - £ E 1S 1EE{ER) Step-Lap Core ##/0 - BRI {E A5 EtRERERNES N
HIBRNIE » RARIRFBHEOREMEENE -

2000 FFEAAIE 1SO-9001 B MEREAHE » TAMEAERREKE -

FAFRBMRERY > BT ERBHORBRYE - 40 FRGTEMABE RMFH M) W5 2002 FFIEIE
B AK-STEEL AR Z BRMRNEERBRIER - ZHHNESRE - BXEREM Step-Lap Core H#D
WES -

ZOOGEE_ BAERERETS > B2 NE - B - B - ZRE - EDE - #E - 3ERE ~ BRAD
VS EOBERRE - BEERSERFBMAER - MEEHOEERMUSFEAANEREE - fHEABRRF
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Maxwell Electric was founded in 1973. Due to the economical transition from the agriculture society
to the industrial trend, we have devoted our effort in distribution transformer development and
manufacturing segment more than 40 years.

In 1975, we commenced the manufacture of the no-cut core transformers, and in 1980 initiated the
manufacture of the cut core transformers. We gradually improved our productivity and the level of
technical standards. After 1983 and thereafter, we gradually completed the type tests (for cut
cores) required by Taiwan Power Company (TPC) and started to manufacture and delivered the
products.

In 1989 and thereafter, we worked with TPC to complete the type tests for various types of low loss
transformers.  The automatic core winding machines were imported from the Tranco, Canada and
then started to produce high efficiency step-lap cut cores. At the same time, we imported the first
unit in Taiwan, a high efficiency bell type annealing furnace from Japan. We substantially improved
our core quality and quantity.

Since 2000, we were certified by the International Quality Assurance for ISO-9001. We further
improved our quality standard.

We could supply not only for our own needs, but also provide to other transformer makers. In order
to improve quality and fast delivery to customers, we have actively expanded our facilities in the last
40 years. We were also authorized by AK Steel (USA) as exclusive distributor of oriented electrical
steel for Taiwan market in 2002.

Since 2006, we are expanding business globally especially to Asia markets: China, Japan, Thailand,

Indonesia, Vietnam, Philippines and Malaysia. To be competitive, we also cooperate and supply
step lap wound core turnkey projects to local customers.
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MAXWELL ELECTRIC CO., LTD.

: 10560 &It HAEILR11E54655912 (BIRER KIE)
: NO.46, 9F., LANE 11, GUANGFU N. RD., TAIPEI 10560, TAIWAN

TEL: 886-2-2760 1369 (fX3%5%)
FAX: 886-2-2761 4838
E-MAIL: maxelec@seed.net.tw
WEB: www.maxelec.com.tw
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NO.1-1 & 9, GONGYE 3rd RD., PINGZHEN DIST.,
TAOYUAN CITY 32459, TAIWAN
TEL: 886-3-4695 136/7 FAX: 886-3-4690 997
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