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TSC International  is a manufacturer of magnetic materials for all frequencies.  Our many end markets include:  
automotive, computer, lighting, telecommunications, instrumentation, industrial and consumer product industries 
across the United States and around the world. 
 
Our objective is to provide the highest value magnetic products to our customers through a combination of 
exceptional quality, delivery, service and price.  We offer speed to market with one stop shopping for materials for 
all frequencies along with engineering support. 
 
TSC FERRITE International  was established in 1985 as a division of Tempel Steel Company and was purchased 
by Tempel Smith in 1990.  TSC Ferrite International produces MnZn soft ferrites, which are electromagnetic material 
used as cores for high frequency (10KHz-10MHz) transformers and inductors.   
 
TSC Pyroferric , founded in 1935, is the oldest manufacturer of iron powder cores in the United States.  TSC 
acquired them in 1995, and they continue to manufacture iron powder cores for power conversion, line filter and RF 
applications. 
 
In 1992 TSC Ferrite International purchased the assets of TSC Arnold Technologies , which was formerly known 
as The Lamination Division of the Arnold Engineering Company.  TSC Arnold Technologies fabricates magnetic 
laminations by stamping.  The laminations are used to make low frequency (dc-10KHz) inductors and transformers. 
 
A Joint Venture between TSC International and r.bourgeois known as TSC-bourgeois  was formed in 1998 to 
provide Laminations to the North American Motor and Automotive Industries. 
 
In 1999 TSC International acquired Accucore from Magnetics International. TSC Particle Core  is a new 
revolutionary magnetic material that offers an alternative to Laminations. 
 
Combined, TSC International  has >125,000 square feet of manufacturing space and >70 presses dedicated to 
meeting our market’s demands. 
 
 

 

http://www.docudesk.com
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Low loss & stable perm over 
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TSF-5099 
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>210 

 
Low core loss 

 
TSF-7099 

 

 
2,000 

 
5,000 

 
>210 

 
For high ambient 

temperature applications 
 

 
TSF-7070 

 

 
2,200 

 
5,000 

 
>210 

 
For potted applications 

 
TSF-8040 

 

 
3,100 

 
5,100 

 
>210 

 
All purpose material for 

integrated magnetics 
 

 
TSF-5000 

 

 
5,000 

 
4,300 

 
>170 

 
For filter inductors 

 
TSF-010K 

 

 
10,000 

 
4,300 

 
>125 

 
For low harmonic distortion 

 
TSF-Boost 

 

 
2,000 

 
5,000 

 
>210 

 
For dc bias applications 

 
TSF-GAP 

”Powdered ferrite 
Gap Filler” 

 

 
25 

 
5,000 

 
>210 

 
Fill air gaps to reduce 

fringing flux 

 
 

Soft Ferrite Material Constants 

Specific Heat 0.25 cal / g / ooooC 
Thermal Conductivity 10 x 10-3 cal / sec / cm / ooooC 

Coefficient of Linear Expansion 8 to 10 x 10 -6 / ooooC 

Tensile Strength 7 X 10 3 lbs / in 2 

Compressive Strength 60 X 10 3 lbs / in 2 

Young’s Modules 18 X 10 3 lbs / in 2 

Hardness (Knoop) 650 

Density 4.8 g / cm 3 
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Core loss vs Temperature
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Permeability vs. Flux Density
@100Celsius
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Initial Permeability vs. Temperature
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FERRITE PART NUMBERING SYSTEM 
Our material grade names have been chosen to make t hem meaningful to 

our customers. 
These meaningful grade names, like the meaningful dimensional portion of our part numbering system,  
are meant to help our customers identify important characteristics of our parts by the part number alone. 
 
TSF-50ALL  
    Temperature of low core loss (<room to >100°C) 

    Core loss at 100KHz, 1000 gauss (50 mw/cm3) 
TSF-5099  
    Temperature of minimum core loss (100°C) 

    Core loss at 100KHz, 1000 gauss (50 mw/cm3) 
TSF-7099  
    Temperature of minimum core loss (100°C) 

    Core loss at 100KHz, 1000 gauss (70 mw/cm3) 
TSF-7070  
     Temperature of minimum core loss (70°C) 

    Core loss at 100KHz, 1000 gauss (70 mw/cm3) 
 
TSF-8040 
    Temperature of minimum core loss (40°C) 

    Core loss at 100KHz, 1000 gauss (80 mw/cm3) 
 
TSF-5000  
    5,000 permeability 
 
TSF-010K  
    10,000 permeability 
 
 
E CORES TSF-5099-25-10-06-0000 
      Gap code (-0000 for ungapped) 

      Nominal thickness of core (F dimension) in rounded mm 

      Overall leg length of one core (B dimension) in rounded mm 

      Back length (A dimension) in rounded mm 

      Core material (TSF-5099) 

POT CORES TSF-8040-14-08-00-0000 
      Gap code (-0000 for ungapped) 

      Nominal pair height (2 x B dimension) in rounded mm 

      Nominal outside diameter (A dimension) in rounded mm 

      Core material (TSF-8040) 
 
TOROIDS TSF-5000-10-05-03-0000 
      Coating code (-0000 for uncoated) 

      Height of core (C dimension) in rounded mm 

      Inside diameter (B dimension) in rounded mm 

      Outside diameter (A dimension) in rounded mm 

      Core material (TSF-5000) 
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TSF-GAP 

“Powdered Ferrite Gap Filler” 
 

Some applications require large gaps to keep ferrite cores from saturating. Flux tends to fringe 
near air gaps rather than taking the most direct path straight through the air gap. The larger the 
gap the farther the flux strays. When this stray fringing flux intersects windings, eddy currents 
are induced in the windings. These eddy currents causes excessive winding losses and are 
dissipated in the form of heat.  
Powder cores have distributed gaps throughout their flux path. Distributing the gap throughout 
the magnetic path length significantly reduces fringing flux. Since each gap is small the stray 
flux fringing will be small.  
Filling the gap with iron powder cores that have distributed gaps is one solution however iron 
powder has inherent high core loss properties. The tradeoff of increased core loss for lower 
winding loss often results in no advantage when iron powder is used to fill a ferrite cores air 
gap.  
TSF-GAP is a powdered ferrite with a distributed gap. The distributed gaped ferrite material has 
an effective permeability of ~25. The core loss is low because the base material is our low loss 
sintered TSF-5099. Filling your gap with TSF-GAP “Powdered Ferrite Gap Filler” will reduce the 
winding losses by reducing fringing flux and eddy currents without increasing core loss.  
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 IRON POWDER / SOFT FERRITE COMPOSITE E CORES 
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GENERAL DATA ON LAMINATIONS 
 
For standard type laminations, the following pages contain information on the types of materials available, their 
mechanical and physical characteristics, and their electrical and magnetic properties. 
 
 

Types of Material 
TSC-Arnold Technologies’ laminations are made from various grades of electrical steels, silicon steels, nickel-iron 
alloys, and cold rolled motor lamination steel. 
 

Electrical & Silicon Steels 
Laminations made from various grades of electrical silicon steels are the most economical for use in small 
transformers and reactors.  These steels are classified according to ASTM A664. 
 
Grain Oriented 
TSC-Arnold Technologies provides grain-oriented laminations in thickness of .006 and .014 (29 gauge) inches.  
This material shows very low core losses and high permeability in the rolling direction.  Laminations made from 
this material are supplied in a fully stress relief annealed condition with high interlaminar resistance and a high 
stacking factor. 
 

Non-Oriented 
TSC-Arnold Technologies provides various grades of non-oriented silicon steels.  The most common thicknesses 
are .0185 (26 gauge) and .025 (24 gauge) inches.  Silicon content for these types of steels influences the core 
loss characteristics.  Steels with higher silicon contents typically have lower core losses.  Laminations made from 
these grades of steels are supplied in a fully stress relief annealed condition with high interlaminar resistance and 
high stacking factors. 
 

Cold Rolled Motor Lamination Steel 
TSC-Arnold Technologies provides cold rolled motor lamination steel in thickness of .018 (26 gauge) and .025 (24 
gauge).  Laminations produced from cold rolled motor lamination steel are used in fractional motors and 
transformers where low core losses are not critical and better permeability at a high KG is desired.  Laminations 
made from this material are supplied in a fully stress relief annealed condition. 
 

Nickel-Iron Alloys 
Laminations produced from both low nickel iron alloys (50% nickel) and high nickel iron alloys (80% nickel) are 
used where both high performance and compactness are essential. 
 
High Nickel-Iron Alloys (80% Nickel) 
TSC-Arnold Technologies provides high nickel alloys in thickness of .006” and .014”  
(29 gauge).   This material has very high initial and maximum permeability for use in low density, high frequency 
applications, including telecommunications, ground fault interrupters and magnetic shielding.  Laminations made 
from this material are supplied in a fully annealed condition, for highest permeability or lowest total harmonic 
distortion, with an inorganic coating for an optimum stacking factor.  The thickness and the designation HN is used 
as a suffix after the lamination shape to form the catalog part number.  For example:  EI375-0140-HN. 
 
Low Nickel-Iron Alloys (50% Nickel) 
TSC-Arnold Technologies provides low nickel alloys in thickness of .006” and .014”  
(29 gauge). This material shows high initial and maximum permeability for use in moderately low flux density 
applications, such as:  servomotors, relay, armatures, and solenoids.  Laminations made from this material are 
supplied in a fully annealed condition, assuring high permeability, with an inorganic coating for an optimum 
stacking factor. The thickness and the designation LN is used as a suffix after the lamination shape to form the 
catalog part number.  For example:  EI375-0140-LN. 
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MECHANICAL AND PHYSICAL CHARACTERISTICS 
 
 

TSC-Arnold Technologies’ lamination standards for all applicable mechanical and physical 
characteristics meet or exceed the recognized industry standards.  The most important of these are: 
 
Tolerances 
By maintaining the below listed tolerances, TSC-Arnold Technologies’ laminations have a mechanical 
consistency that ensures good stacking characteristics and low gap losses. 
 

Gauge 
No. 

Gauge 
Thickness 

Gauge 
Tolerance 

+ or - 

Burr 
Tolerance 

Max 

Dimension 
Tolerances 

+ or - 

Flatness* 
Tolerances 

29 .0140 .001 .0020** .005 .022 
26 .0185 .002 .0025 .005 .028 
24 .0250 .003 .0030 .005 .035 

* 1½” center leg and under measured with a bridge type gauge  
** Nickel is .0010   

 
Surface Insulation 
The normal surface oxide on both silicon and nickel flat rolled steels provides some degree of 
interlamination resistance, which may be adequate for many applications.  However, as additional 
interlamination resistance is generally desired, TSC-Arnold Technologies’ laminations are coated with 
one of the following inorganic coatings: 
 

Material Coating Type AISI Type 
Grain Oriented C-10 C-4 
Non-Oriented C-5 C-5 

Nickel (High & Low) Magnesium Oxide or - - 
 Magnesium Methylate (Type 2)  

 
Packaging 
Various methods of packaging, depending on the part number, are used for the maximum protection of 
the laminations in transit.  Regardless of the method employed, all have the following standards: 
 

�� E and I laminations must be packed together as stamped to insure 
equal thickness and quantities. 
 

�� The thickness variation between E and I laminations in any one 
carton cannot exceed ± 2%. 
 

�� A layer of rust inhibiting paper (V.C.I. or equivalent) shall be packed  
between lamination layers. 
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