Properties of Magnets Magnet

MFeatures B Cautions ERound e MMaterial | ESuface Teament| e Nickel Plating Magnetzaon Dircton: Yirection
Neodymium ‘a‘varllall;lle Hflth f:rces can be I\;;b:::;'uceed ?:oz:lsrr:aatle::l:fm‘;urorzztvls‘; : EI:HCB t{] P mate?‘?)ts ?re ey f(raBg”& nofa:tg ra_tlon. . ta ‘{?I{able. & HXNN Power oy Magret | 60°C_ | f ‘ ‘
Wagne  the disadvantages i tendency to rust easiy. Called “Rare Earth - Magnetic fieds may cause Negative effects on tems isted below 3 i HXN Neodymium Magnet| i pang | 80°C —N—-—s1—
Magnets" along with the cobalt magnets. ; ; i i HXNH Heat-vesistant Neodymium Magnets 150°C '
Electronic devices such as cellular phones, PCs and watches,Medical | > V g ML 3
I Full name tl;es‘almarlum_ Col;ra;tnl\gzg":ﬁt and is second in stre;rslglzls\ electronics S.UCh as pacemakers‘ ) m HXMS Samarium-Cobalt Magnet 200°C ‘ L 81 ‘ D.gz ' ’ ’
Magnet Ireslstancge to rushnq e'md hlghftlemperatures Brittle and mechanically : Zggr:;?lgntgtrﬁp:;?;ﬁrénay deteriorate when used at above maximum ! 3} | 3
o ST - Strong impact or alteration on magnets may cause magnetic force (®Powerful Neodymium Magnet has attraction force stronger than Neodymium Magnet by 30%. May crack when pulled and struck by other magnetic substances. Please handle with care in unpacking.
) . . . . ’ _ . rf Magnetic Flux Densi oD
Ferrite Magnet fTohrlcse";:t:s":L:‘f:fslml: :3:1::3:-;:-::‘ has_ r_ela“vely o m_emve . %S;S)(?esvent direct impacts on magnets, keep 0.1 ~ 0.3mm distance from Part Number L Attraction Force N{kgf} Surface Magnetic T1ux Density Gauss Unit Price
Brittle and mechanically low in strength, requiring careful handling. the body. Type D e — HXN e e — H";()&NH HXMS HXNN | HX HXNH | HXMS
HXNH
Alnico Magnot Itt hast:uperior property against temperature and mechanical Workpiece 2 0.08 {0.008} | 0.06 {0.006} 0.04{0.004} | 1900~2100 1100~1300 900~1100
R T, < 1 3 - 0.07 {0.007} 0.05 {0.005} - 1200~1400 1000~1200 =
it 0 Housing 2 5 | 0.10{0.010}| 0.08{0.008} | 0.06{0.006}| 2100~2300 | 1300~1500 | 1100~1300
BCharacteristic Values 2 2 0.77 {0.08} 0.59 {0.06} 0.39{0.04} | 3500~3700 2400~2600 2000~2200
i 2 3 0.90 {0.09} 0.69 {0.07} 0.49{0.05} | 3700~3900 3100~3300 2600~2800
Iltem  icenent PoveNesdmim et Neodymium Magnet tesesstesamim e Samarum-Cobalt Nagnet Ferrite Magnet Alnico Magnet NS 4 0.93 {0.09} 0.72 {0.07} - 3700~3900 | 3400~3600 - - -
Residuel Fl Densty T 1.42 or More 1.26 or More 1.23 or More 1.03 or More 0.385 or More 1.25 or More BMagnetization Direction 5 [ 1.01{0.10} | 0.78{0.08} 0.49{0.05} | 4100~4300 | 3100~3300 | 2600~2800
CoecieFoce HC KA 796 or More 859 or More 923 or More 640 or More 230 or More 47.7 or More 9 1] 1.39{0.14) | 1.07{0.11} - 2700~2900 | 2000~2400 - - -
Coercive Force HC  KA/m 875 or More 955 or More 1592 or More 1190 or More 235 or More 47.7 or More Y-direction X-direction 2 2.04{0.21 1.57{0.16} 1.08{0.11 3700~4000 | 3100~3300 | 2600~2800
Max. Energy Product kJ/m* 400 or More 260 or More 287 or More 140 or More 27.9 or More 38.2 or More 3 3 2.55{0.26 1.96 {0.20} 1.37{0.14 4200~4500 3300~3500 2800~3000
Densly g’ 7.3~7.5 73.75 73.75 8.3 48-5.0 73.74 4 2.93{0.30} 2.25{0.23} 1.47 {0.15] 4400~4700 | 3400~3600 | 2900~3100
GieTempete ¢ 310 310 340~400 710  450~460 850 ‘ ‘ ‘ g ggg Egg}i ggg ggg% et 2238~iggg i?ggN%gg R
VickersHardness WV~ 500~600  500~600  500~600 600 480~580 650 1 . 1:47 0:1 5} - - 2000~2200 = = - -
Ml Qg g, °C 60 80 150 200 300 400 0 <—‘—> 2 | 3690{0.38) | 2.84{0.29) | 1.86{0.19) | 4100~4300 | 3100~3300 | 2600~2800
(@Listed values are for reference, not guaranteed. 3 | 497{051} | 3.82{0.39} | 255{0.26} | 4200~4500 | 3600~3800 | 3100~3300
o gEE A AR R s
2 8 8.50 {0.87} 6.82 {0.69} - 5100~5400 | 4500~4700 - -
WProperty Order ’ ’ ' 10 | 9.04{0.92) | 6.96{0.72} - 5200~5500 | 4500~4700 = =
- Reference = st 1 - 1.45{0.16} - - 1800~2000 - - - -
Characterstc Values 2 5.10{0.52} 3.92 {0.40} 2.65{0.27} | 3500~3700 3000~3200 2500~2700
. Resdl Py . : Ve 3 | _751{0.77) | 578{059) | 3.82{0.39} | 4200~4500 | 3800~4000 | 3200~3400
MagneticForce o' il Femite  Aiico  Cobalt . WL . . . 5 |4 | 892{0.91) | 6.86{0.70) | 4.61{047) | 4600~4900 | 4000~4200 | 3400~3600
: B Comparison on Corrosion Resistance HXNN 5 | 9.93{1.01} | 7.64{0.78) | 5.10{0.52} | 4900~5100 | 4300~4500 | 3600~3800
Repested Atracons  Attracton Force  Alnico Ferrite Cobalt e Before test Cowert 6 | 1057 F .08{ 8.13 EO'%% 5.39{0.55) | 5100~5400 | 4300~4500 | 3600~3800
[ —{ 8 [ 11.64{1.19 8.96 {0.92 - 5200~5500 4700~4900 - - -
) . Neodyrium . HXN 10 [ 12.74{1.30 9.80 {1.00 - 5400~5700 4800~5000 = =
PR Cobalt  Fortte i A0 , (Neodymium) 2 | 650 Eo.es% 5.00 Eo.m% 3.33{0.34) | 3100~3400 | 2900~3100 | 2400~2600
o Neodymium Magnet HXNH 3 | 9.93{1.01} | 7.64{0.78 | 5.10{0.52} | 4000~4300 | 3700~3900 | 3100~3300
CoosonResione  — oy, AINICO Cobalt  Ferrite Heatesoant Nexdy 4 | 12.48(1.27) | 9.60{0.98) | 6.47{0.66} | 4600~4900 | 3900~4100 | 3300~3500
Comosion Resistance: Inferior 6 5 - 10.88 {1.11} 7.25{0.74 - 4300~4500 3600~3800 -
High Temperature Sty M:;‘"g::f’;{‘:;f::p y m';m:'o"mm Cobalt Ferrite Alnico (Sarﬂzﬁmaam f85 1252 g gg Hgg Sgi 7.84{0.80 glgggggg Egg~iggg 3700~3900
10 | 15.39{1.69} | 11.84{1.30} - 5500~5800 | 4800~5000 = = =
Comparison of Heat Resistance Neodymium Magnet 2 - 6.66 {0.68} 4.41 {0.45} - 2400~2600 | 2000~2200 -
Wislm 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 (Surface Treatment: Nickel Plating) 3 [ 14.01{1.43} | 10.78{1.10} 7.45{0.76} | 3500~3800 | 3200~3400 | 2700~2900
Py Cmsonesae: Excellent 8 5 | 23.31{2.38} | 17.93 {1.83} 11.96 {1.22} | 4700~5000 | 4200~4400 | 3500~3700
. ' 6 | 26.76{2.73} | 20.59{2.10} - 5100~5400 | 4700~4900 - - -
8 | 29.94{3.06} | 23.03{2.35} 15.39{1.57} | 5400~5700 | 4600~4800 | 3900~4100
Neadyrium Magret ) 10 | 31.23{3.19} | 24.02 {2.45} - 5600~5900 | 5000~5200 - - -
Samarium-Gobalt 2 - 7.84{0.80} | 5.29{0.54} = 2000~2200 | 1700~1900 | -
Heat-tesisting Neodymium Magnet - m’}’;@g;‘g;mem) 3 | 18.34{1.87) | 14.11{1.44) | 9.41{0.96) | 3100~3400 | 2800~3000 | 2400~2600
10| 5 | 32.23{3.29} | 24.79{2.53} 16.56 {1.69} | 4300~4600 3800~4000 3200~3400
CobaltMagnst ComsonResistree: Good 8 - 34.3{3.50} 23.03 {2.35} - 4700~4900 | 4000~4200 -
i 10 | 49.43{5.04} | 38.02{3.88} 25.48{2.60} | 5500~5800 4900~5100 4100~4300
RiitaMagnet 2 = 0.02{0.92} | 5.98{0.61} - 1600~1800 | 1300~1500 -
. Samarium-Cobalt 3 - 16.46 {1.68} | 11.07{1.13} - 2500~2700 | 2100~2300 | -
Magnet 12| 5 = 31.16 {3.18} 20.87 {2.13} - 3600~3800 3000~3200 -
(Surface Treatment: Nickel Plating 8 - 46.55 {4.75} 31.07 {3.17} - 4500~4700 3800~4000 =
* o 10 - 52.72 {5.38} 35.28 {3.60} - 4800~5000 | 4000~4200 -
[ When UD=0.7 e el 2 - 1058 {1.08) | 7.06{0.72 - 1400~1600 | 1100~1300 | -
o (®In compliance with humidity cabinet test JIS K 5400 9.2.2. However, experiment temperature is 3 - 19.6 {2.00} 13.13{1.34 - 2300~2500 1900~2100 -
* Maximum operating temperature for magnets alone. 70°C, while standard temperature is 50°C. 15| 5 - 39.59{4.04} | 26.46{2.70 - 3100~3300 | 2600~2800 -
(®)The spot pattern seen on cobalt magnets is of water drops. 8 _ 64.39 {6.57} 43.02 {4.39 _ 4200~4400 3500~3700 _
e of Magnets 10 - 75.85(7.74} | 50.67{5.17 - 4600~4800 | 3800~4000 | -
Load {kgf} = Load Nx0.101972 20 |2 - 34.52{3.50} - - 17001900 - = - -
B ) 10 - 98.06 {10.00} - - 4200~4400 - - - -

(®Don't apply alterations on magnets to avoid possible damage.
(®)Strong impact on magnets may cause damages.

(®)Magnets with Holders have 0.1 ~ 0.3mm steps to protect the magnet surface from
impacts.

(¥)The magnet and holder are fixed by adhesive.

(®Attraction Force and Surface Flux Density are reference values for magnets alone.
(®N pole side is colored. (HXNN: Green, HXN: Red, HXNH: Black, HXMS: Blue)
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Example 3 -3
- 5
* "Attraction Force" indicates the power of lifting the material EN 1.0038 Equiv. (polished surface of 10mm thick

plate).

N {kgf} Pull Force




