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The Next Generation of Drawn Cup Needle Roller Bearings

HK-F type drawn cup needle roller bearings
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n Bearing specifications @ =t

= HK-F type drawn cup needle roller bearings

Advantages of HK-F type drawn cup needle roller bearings
(Compared with current standard drawn cup needle roller bearings)
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M Service life: Three times longer
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B Allowable static load: 1.5 times greater
(Safety factor: current products, Sy=3; HK-F type, So=2)
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B Reduction and stabilization of press fit force
Bearings can be press fit from either side thanks to manufacturing by the "Pre-bent"production method
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NTN optimized the specifications of every bearing component in order to develop a new

series of long-life drawn cup needle roller bearings.
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Rollers C 3

Special heat treatment

NTN has adopted a special heat treatment

(specialized carbonitriding) as its new standard.

This special heat treatment provides proven results in extending service life.
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Crowning

Stress concentration at the roller ends (edge load) caused by assembly
misalignment and heavy load is reduced.

This innovation contributes to extended bearing life.
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Cage (R¥2

V-form cage
The flow of lubricant to and from the inside of the bearing has been improved. At the same time, NTN has adopted
a V-form cage design to ensure roller stability, thus extending bearing life.

VAR ZRA
WENIADBEBOTRA - AL EL LSt SOCBEPNIANRELBN TEELBBVERERAT 5 & THEME LICEMUET.

Case-hardened and tempered or soft-nitrided
The cage is case-hardened and tempered or soft-nitrided to enhance wear resistance and mechanical strength.
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Carburized chrome molybdenum steel

The higher internal hardness resists permanent deformation from static load. As a result, HK-F type drawn cup needle
roller bearings can be used under static load conditions with a safety factor of Sy=2, a significant improvement over
the Sy= 3 safety factor of current standard drawn cup needle roller bearings.
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Optimal outer ring shape including optimized chamfers and outer diameter surface
The optimized shape contributes to smooth press-fitting of the bearing into the housing.
This arrangement greatly simplifies the press-fitting process on an automatic assembly line.
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Redesigned rib

NTN has introduced a rib with a larger bore diameter to promote the flow of lubricant into the bearing from outside.
ERERTENEE

HZHEBASDEBHDRAEERICT DI, EERENEERESTHET. MCEARBOTEFE T CHERLEL.

Other features zonft

"Pre-bent" production method (Only for some HK-F type drawn cup needle roller bearings)
The “Pre-bent” production method results from an unconventional manufacturing process. In this process, the
rollers and cage are first assembled into the outer ring and the bent edge rib is bent prior to heat treatment. This
gives the rib (at the bent edge side) the same hardness as the remainder of the outer ring.

At the same time, this development eliminates the conventional limitation that the bearing must be press-fit with
a jig placed on the marked side face.

This allows the bearing to be press-fit in either direction.

Additionally, optimal heat-treatment contributes to longer bearing life.
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HK-F type drawn cup needle roller bearings = = HK-F type drawn cup needle roller bearings

BN Testdata stw>—» ™" Dimension table for HK-F type drawn cup needle roller bearings
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1) Life test &F@mis . .
< e Current standard product RTZE#R
et B HK-F type FLI7AYIA™ 85
[0}
L Test bearing: (Current) HK2216C (HK-F type) HK2216F
';C_; 4 Test load: 6.82 kN{approx. 0.5 C) ¢D OFw
o Rotating speed: 10 000 min-!
8 Lubricating oil: Turbine oil 46
g Lubrication system: Circulating oil
2 N
©
3 ARWZ: (RT)HK2216C (FLI7AY )™ #5F) HK2216F Type HK-F. Type HMK-F Type HK-ZWFD
£ HBHE: 6.82 kN () 0.50) HK-F . HMK-FF HK-ZWFD#¥
o [E#5%EE : 10 000 min™
fiﬁﬁ :{%: ?;t;#% Boundary dimensions Basic load ratings Fatigue load limit Limiting speeds
RRTA: BRIGH dynamic static B OEmRE .
I B Yk |EAREREE BANEHREE EYREE min’* P EEE
. =
. . . ) mm N N Grease Oil
2) Static load test of outer ring material St EnErRERSR Fy D c G Cor Cy 71— 2R SRR
3 6.5 6 925 565 69 33000 50 000 HK0306FT2
4 8 8 1770 1270 155 30000 45000 HK0408FT2
. : 5 9 9 2450 1990 243 27000 41 000 HK0509FM
~ [] Materil of urrent standard bearing 6 | 10 9 2920 2590 315 25000 39 000 HKO0609FM
£ - I 7 11 9 3150 2930 355 23000 38000 HK0709FM
a = I Material of HK-Ftype || 8 | 12 10 3850 3950 480 20 000 37,000 HKO810FM
< 16 15 o |13 10 4300 4650 570 18 000 36 000 HK0910FM
g | Test condition ] 2 13 12 5400 6 250 765 18 000 36 000 HK0912F
T 14 14 10 4500 5100 620 16 000 35000 HK1010FM
€€ Contact stress GP 3.9 3.4
- s ontact stress GPa : : 10 | 14 12 5650 6 800 830 16 000 35000 HK1012F
5 IH\IH_H/ Equivalent safety factor S 1.5 2 14 15 7 250 9400 1140 16 000 35000 HK1015F
oW ol Test plate PE——— 1o |16 10 5050 6 250 760 13000 29000 HK1210FM
29 B 18 12 6 600 7 300 890 13000 29 000 HK1212FM
I g Rollers $3x7.8, crowning 13 | 19 12 6 950 7900 965 12 000 27000 HK1312FM
Y N 14 |20 12 7 200 8 500 1040 11000 25000 HK1412FM
£ 6 e 1 2 20 16 10 300 13 400 1640 11000 25000 HK1416F
g ] 8 GPa 39 34 21 12 7 500 9100 1110 11000 23000 HK1512FM
= 4 =L/ 5 : : 15 [ 21 16 10 700 14 400 1750 11000 23000 HK1516F
2 | 14 REE S BH 1.5 2 21 22 12900 18200 2220 11000 23000 HK1522ZWFD
2 2 0.43 0 A t=1mm ¥R 22 12 7 750 9700 1180 10 000 22000 HK1612FM
- ) 03%X7.8, I I 16 | 22 16 11 100 15 300 1870 10 000 22000 HK1616F
" " 22 22 13 300 19 400 2370 10 000 22000 HK1622ZWFD
Test condition 1 Test condition 2 17 | 23 12 8050 10 300 1260 9500 21000 HK1712FM
B 1 sHBRRAF 2 1g | 24 12 8300 10 900 1330 8500 19 000 HK1812FM
24 16 11 800 17 300 2110 8 500 19 000 HK1816F
26 12 8 750 12 100 1480 8 000 18000 HK2012FM
20 |26 16 12 500 19 200 2 340 8 000 18 000 HK2016F
e 26 20 16 000 26 200 3200 8 000 18000 HK2020F
Effect of crowned rollers (calculated values) z3759=>70%% Gt&E® 26 | 30 | 21500 38 500 4700 8000 18 000 HK2030ZWFD
28 12 9200 13 400 1630 7 500 16 000 HK2212FM
22 | 28 16 13 200 21100 2570 7 500 16 000 HK2216F
The HK-F type drawn Cup neec”e ro”er 28 20 16 800 28 800 3500 7 500 16 000 HK2220F
P R B o o o o e e e e
Crowning reduces the stress 55 @ BT C‘D g TLS7 LT WS ) 32 16 15900 24000 2920 6 500 14000 HK2516F
concentration at the roller ends 52 5 " > [32 26 26 400 46000 5 600 6 500 14 000 HK2526F
(indicated by round symbols within the S | | 2l 33 15 15 200 19 900 2430 6 500 14 000 HMK2515F
diagram at right) caused by heavy load. ~ § | . S | LY 28 | 35 16 16 700 26 400 3200 5500 13000 HK2816F
37 12 12 300 18 200 2220 5 500 12 000 HK3012F
FLITALINY BETHEINDITI=Y T Efectie rlle fength =277 Sffecive rollefength <27 3715 7800 | 54000 | 6550 5300 | 12000 | HK3026F
TR T D E T BHERN T CRITIRE No crowning - No misalignment With crowning . No misalignment 42 12 13300 21300 2600 4700 10 000 HK3512F
RIEFEICRET 52 Ty U BOAED (S, 7IT=2TBEL BAEERL 7Irm7E . MRl 35 4 16 19000 33500 4100 4700 10 000 HK3516F
ENEE) &EFIL TLET . 40 | 47 16 20 300 38500 4700 4000 9000 HK4016F

Auxiliary symbols  #BIEES
T2 : Polyamide resin cage 7R'J7 X REERMRREE
3 M : "Pre-bent" production method U - N> Mi#ER 4



ERURIERIE

r Inquiry BEVEDE Sales Network iy
EZpE  E3GE

For inquiries and consultations on technology, prices and delivery dates, please contact your local sales office. F: " rn
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NOTE : The appearance and specifications may be changed without prior notice if required to improve performance. Although care has been taken to
assure the accuracy of the data compiled in this catalog, NTN does not assume any liability to any company or person for errors or omissions.
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