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Helicopter hoists are critical mission equipment for University
rescue, medical evacuation, and maritime operations,
but their safety cannot be assured solely by satisfying
rated load requirements. This study analyzes the 1. 1\‘1%
airworthiness requirements and design safety issues of

helicopter hoists for maritime mine countermeasure

applications, with emphasis on mine countermeasure AT FE BOo|AEL fAAN. T HRY oYL XR, SF9F7
helicopters. Representative accident cases, N % = ol - _ L =
equipment-level qualification standards, ol& U Z+F ESL AT A ql.3hHo] ZF5XHOoZ F8ot= A4
installation-level criteria, and maritime operational _ _ -
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characteristics were reviewed. The results show that XC]-H] 0]1’4—_ :LY_‘HH‘ —Q‘O]*EL 11‘4_—-11_—9_]_— ﬂ%% ]7]— O]‘q E]— 71] O] =)
hoist safety is governed not only by structural strength c® Hdo I8 5 5 R} o] B vAA IR & 1l &
but also by overload protection reliability, cable and - B ]i’ Rot B I, AlelE HIddd ]’ 5 32A
hook system integrity, installation suitability, oA 2 FLAE B A|AHo]H ,FQ A Z9] Aglo]} BF
operational limitations, and continued airworthiness ~ _ _ _
management. In maritime operations, waves, currents, Z‘:ﬂ'?'_]_‘ —8—%—% O %‘ /‘J'/,‘Q_, ox= ] 9—5——8_- 71] 0]—% %%, 7‘” 0]—% TJ—]’% ‘;’-l
rotor downwash, sea-surface motion, and repetitive A
short deployment cycles can increase cable angle, load T* %%QE o] 01 2 N 9»1]:}
fluctuation, and cable degradation. A preliminary Al JLHE Sl = a]x] 772k : 5 ALFA
assessment indicates that safety margin decreases as Exﬂ = 'L]—_'— o} = ?’q Z] 7o (Overload clutch fallure)’ =T ‘}
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assumptions. Therefore, maritime hoist airworthiness
should be assessed through an integrated approach SF u| 4 S3 IHE AFRe} AN ARA] A 7 A EH o R
combining equipment qualification, installation _
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Fig. 1. Mine countermeasure operation using a heli-
copter hoist[3]
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Placard 1 - Operational Limitations

Operation with extended cable and load on the hook:

- Maximum permissible bank angle in turn is 20°

- Warning: exceeding 15° of lateral pendulum angle/helicopter vertical
axis can lead to clutech slippage

Caution: overload clutch is unlikely to function in case of overload

Placard 2 - For 600-Ib [272 kg] Rated Hoists

OAT above 0°C : Maximum hoist load 550 Ib [249 kg]
OAT at or below 0°C : Maximum hoist load 550 Ib [227 kg]

Fig. 3. Hoist operational limitation placard[1]
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Fig. 4. Close-up of the remnant cable[4]
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Table 1. Minimum design and certification requirements

for helicopter hoists

ltem Requirement

Limit / ultimate load

Criteria

Equipment substantiation of UIt|ma_te =1.5xlimit,
structure : static hold for 3 s
hoist load path
Overload Hold to 2.2 x rated
. OLPD performance load, activate at
protection

2.2-3.2 % rated load

Cable and hook  Safe load handling

Cable life limitation,
360° swivel,

system and retention . .
anti-release design
EnV|rc_)r_1me_ntaI External exposure DO-160G based
qualification tolerance
Continued Maintenance and ICA, TBO, inspection
airworthiness life management and replacement
FEE, & 9 25AE 444, 84 HAAG7A
EZ5He 7| Fol .
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Table 2. Key certification differences between NHEC and
HEC

ltem NHEC HEC
Vertical limit load
factor 259 359
Failure severity At least Major Catastrophic
Functional test Minimum Minimum
10 cycles 30 cycles

PQRS + BQRS, with two
PQRS + BQRS distinct actions for
emergency release

EMI protection 20V/m 200 V/m

Occupant design 223 Ib minimum per
: N/A
weight occupant

Quick-release
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QRS release time PQRS<5s, BQRS<30s
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