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1. 5 E (Executive Summary)

XQ-$9150D 2 XQPOWER Em T\ Baifk. ERNME . HEN=mA. KELAR
#Eem L inw, BFMROTVRERLREY. Z~RXA%RLHE+ESER
R+ FETREHEWRITT, FEH LA 50kg-em (@8.4V) , E&REH. K
2. st KESNZRULE, TAKPESETNI VS RESTE.
XQ-S9150D is an industrial-grade heavy-duty brushless servo independently
developed by XQPOWER for high-end industrial scenarios such as industrial
automation, heavy-duty robotic arms, explosive ordnance disposal robots, and large-
scale unmanned equipment. Adopting a design of magnetic encoder + full metal
reinforced gear + military-grade sealing structure, the product has a rated output
torque of 50kg-cm (@8.4V), with core advantages of low heat generation, low drift,

high protection, and long service life, tailored for industrial scenarios requiring long-
term continuous operation.

AKIE XQ-S9150D T MR K HAo §e 4, XQPOWER o] § 14 L4 = 1% 1% 58 GB/T
40729-2021, 1EC 60034 ZE T\ irAE, XHZESHEHFART Rit 2000 /NI AELS
K. WXBEFENH. Sa. B, KHWFESTIR, HEMEXLT VI 5-8
FOKFRERARE, SETE~REKPETRENMERENS RBNE .

To verify the industrial-grade long-term reliability of XQ-BLS9150D, XQPOWER
Reliability Laboratory has conducted a cumulative 2000-hour continuous life test on
this type of servo in strict accordance with industrial standards such as GB/T 40729-
2021 and IEC 60034. The test covers composite working conditions such as rated
load, high temperature, damp heat, and vibration, simulating the actual service

intensity of 5-8 years in real industrial sites, to comprehensively evaluate the
performance stability and failure risk of the product after long-term operation.

ZOMR e :
Core Test Conclusions:

AFEIWTRT, XQ-89150D E£zE1T 2000 /N LA AR, EAFE. H
MR, AR EE R B RAIIETESS%, EEREFBEIT AL 2000 /)

3/26



XOPOWER VI 3 A SR A
SHENZHEN XQPOWER TECHNOLOGY CO.,LTD

B MTBF (SEHTqERE) 2R, TKPRENATER. S, BHMETHT
Vs, ARFPRENSUEMETRERMRE.

Under standard industrial working conditions, XQ-XQ-S9150D has been continuously
operating for 2000 hours without any sample failure. The attenuation of key
performances such as positioning accuracy, torque output, and response speed is
controlled within <8%, which fully meets and exceeds the 2000-hour MTBF (Mean
Time Between Failures) requirement for industrial-grade servos. It can be stably
applied to industrial scenarios with heavy load, high frequency, and harsh
environment for a long time, providing core guarantee for the high-reliability operation
of customers' equipment.

2. ;7= 545 (Product Overview)

21 F=RmENM (Product Positioning)

XQ-89150D Efi A TWHERKEG LR, RESHIVECIE, BRES
et EEH IR THWRE. FEES. HRANTLER, ERSENTEME. WA
MERESHIVEE, BEANBHRERERRT:

XQ-S9150D is positioned as an industrial-grade heavy-duty long-life brushless
servo, focusing on the high-end industrial automation field. It solves the industry pain
points of traditional servos such as short service life, precision drift, and easy failure
under heavy load conditions, and is suitable for various industrial equipment with

high requirements for reliability and durability. Specific application scenarios include
but are not limited to:

- BERYIME. 2T VIE{EFE S / Heavy-duty robotic arms, multi-axis industrial

operation platforms

. HeBEH 28 A . 5 1EML 4128 A / Explosive ordnance disposal robots, special
operation robots

KEFTAZE. A, T AGV / Large-scale unmanned vehicles, unmanned
ships, industrial AGVs

TVWEHZ=E. BalbE=%31TH143 / Industrial heavy-duty pan-tilt, executive
mechanisms of automated production lines

- BEE. 4P TR & [ High-reliability, maintenance-free industrial
control equipment

2.2 <8348 (FHiR) (Key Specifications (Brief))
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S ZFR | Parameter

Name

= 12/ Product Model

BB #1255 / Motor Type

4RADE8K % / Encoder
Type

MEHE (@8.4V) /
Rated Torque (@8.4V)

MEEE (@84V) /
Response Speed

(@8.4V)

T {E®BESeE / Operating
Voltage Range

F3P%4R / Protection
Level

G#4EH | Gear Structure

SHENZHEN XQPOWER TECHNOLOGY CO.,LTD

S ¥{& | Parameter Value

XQ-S9150D

TRIEREYL (Brushless
DC Motor)

#4wtEes (360° LX)
/ Magnetic Encoder (360°
No Dead Zone)

50kg-cm]
50kg-cm]

0.14s/60°]
0.14s/60°]

6.0-8.4V DC

IP67

& ERMINERA / Full
Metal Reinforced Steel
Gear Set
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%3% / Remarks

TWRTRISERRA /
Industrial-grade
brushless high-voltage
version

RS, R&#HR. KFH
/ Low wear, low heat
generation, long service
life

SRR, TEMER. i1
F# / High precision, no
contact wear, anti-
interference

aJARSE N B /
Adjustable according to
test data

T RFOIRS TN /
Tested under no-load
condition

BEER, XFILEA
=& / Wide voltage

adaptation, supporting
commonly used industrial
high voltage

Frd. Bk, EfcEs LT
Al 3£1E / Dustproof and

waterproof, suitable for
harsh industrial
environments

b, PLER, EEE
# / Impact resistance,
wear resistance, suitable
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for heavy load

%it% % / Design Life >2000 /N\NAELSEET / T pirtE, BEFHEMNT

>2000 hours of JUR / Industrial-grade
continuous operation standard, based on

simulated working
condition test

T1ERESEE / Operating  -20°C ~ +60°C SOHATT I SZ 70°C =58 /

Temperature Range Can withstand 70°C high
temperature for a short
time

3. MiXE M 5SSEE (Test Objective & Scope)

3.1 i B (Test Objective)

AR 2000 /NESF A, 0B MRS ERIE XQ-S9150D el ey T KK EA Tl &
M, AFENINET . BARIRERNSZ . NENREESE, BEai:

The core purpose of this 2000-hour life test is to comprehensively verify the
industrial-grade long-term reliability of XQ-S9150Dservo, providing scientific and
authoritative test data support for product promotion and customer selection,
including:

1. HIE XQ-S9150D A KHEFELNH T A T AMSEZTREN, WIATRES
R FEITHEBEXK, [ Verify the durability and operational stability of XQ-S9150D
under long-term continuous load conditions, and confirm whether the product meets
the design life requirements.

2. THAFRELETT 2000/ N\EE, XM (EUBEE. HERL . mYEE
RIE) NERIEE, HIWMESHET VAR BiRE. /Evaluate the attenuation
degree of key performances (positioning accuracy, torque output, response speed,

heat generation, etc.) after the product has been continuously operating for 2000
hours, and judge whether it meets the industrial-grade application standards.

3. HEFAEKZHTHHBERIUER, ESOoWER. WK, TRIEYL. K5
. ZBEHEMWNTIEM., / ldentify potential failure modes of the product during long-

term operation, focusing on analyzing the reliability of gears, bearings, brushless
motors, driver boards, and sealing structures.

4. EXQ-S9150D T Wk AMEGEESTEMEIE, IRFARSEERIT. $Hip
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BEA RIRH5 %, [ Establish the life benchmark and reliability data of XQ-S9150D

for industrial-grade applications, providing reference for customer system design and
maintenance cycle planning.

5 WiFFRESR. B, IkIFEESIVRETHNENEN, BREEERDS
K ERfREIEfT. / Verify the adaptability of the product in harsh industrial

environments such as high temperature, damp heat, and vibration, ensuring its long-
term stable operation in complex scenarios.

MixSEE (Test Scope)

MARINE / Test ltem B XA / Specific Content

Mt A / Test Samples R XQ-89150D fiedl, N=55 (BE#lHt, WERFERRR
) /5 servos of the same batch XQ-BLS9150D, N=5
(random sampling to ensure sample representativeness)

MiXTR B / Test Items EEZNHEEWNRK. SEMANR. EREINER . IR AN
. HRIEFRNIR / Continuous load life test, high temperature

durability test, damp heat cycle test, vibration durability test,
extreme cycle test

X BHK / Test Duration B AL RIT 2000 /NEHESIETT, 5 AMEMBITNEK
10000 s\ / Each sample runs continuously for a cumulative

2000 hours, and the total test duration of 5 samples is 10000
hours

M ik / Test Basis GB/T 40729-2021 (#lzz A\ BERE KB AR AEZME) . GB/T
2423 (B THF~mAIERE) . IEC 60034 (HeikBl £
FOMEREY . 1SO 12100 (M= e RITBN) / GB/T 40729-
2021 "General Technical Conditions for Servo Systems for
Robots", GB/T 2423 "Environmental Testing for Electrical and
Electronic Products", IEC 60034 "Rotating Electrical Machines
- Ratings and Performance"”, ISO 12100 "Mechanical Safety -
General Principles for Design"

# ZEFRA / Judgment SR T WEFeH R HTE, PRAEE (FERLES2%) /
Standard Refer to the failure criteria of industrial-grade servos, and

clarify the failure threshold (see Section 5.2 for details)
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4. MixFAIEES51%E (Test Environment &

Equipment)

4.1 FRFFMH (TR THR)

TR 3 v Wi B PRA =

SHENZHEN XQPOWER TECHNOLOGY CO.,LTD

(Environmental

Conditions (Industrial Simulated Working
Conditions))

RRMARAEERNINEZN RN, EUERLTIVIASNETHE, 2MRRER

R, HERUVXERNELMESSENE BERRSHOT!

This test adopts the "composite stress accelerated aging" mode to simulate the
operating environment of real industrial sites, setting different test conditions in
stages to ensure the authenticity and reference value of the test results. The specific
environmental parameters are as follows:

MR E /
Test Stage

HRTUE R
HER
Normal
Temperatur
e Rated
Load Stage

=mi AR
/ High
Temperatur
e Durability
Stage

EAEIRER
/ Damp
Heat Cycle

mE
Temperatur
e

25T £5C

45°C +2°C

40°C x2°C

R/
Humidity

50%RH
+10%RH

50%RH
+10%RH

85%RH
+5%RH

HEBEEMHF/
Power

Supply
Condition

8.4V 2%
B84V
Regulated
DC

8.4V 2%
BR/8.4V
Regulated
DC

8.4V 2%
B84V
Regulated

8/26

M/
Load
Condition

70%#E
46 1 70%

Rated
Torque

70%# =
46 1 70%

Rated
Torque

50%F
%5/ 50%
Rated

BINSE
Motion
Parameters

0°-180°1x &,
1 RIFD
(1Hz)

180°
Reciprocating,
1 time/second
(1HZz)

/0°—

0°-180°1F %,
1R%/%
(1Hz)
180°
Reciprocating,

1 time/second
(1Hz)

/0°—

0°-180°1 %,
1R/%

(1Hz) /0°-
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Stage DC Torque 180°
Reciprocating,
1 time/second
(1Hz)

PRENHRPR  25°C +5°C 50%RH 84VHE  50%FEH 0°-180°1F %,

TBERER / t10%RH &% /84V  4/50% 1.5 Xk /FD
Vibration + Regulated  Rated (1.5Hz) , #x
Extreme DC Torque 1 10-200Hz
S (BE#L) /0"
180°
Reciprocating,
1.5
times/second
(1.5Hz),
Vibration 10—
200Hz
(Random)

F HEBEXAIVERESRR FHEREER<t0.1V, & TVIHREHRBIRE,
MEXBEEMETR, ENFRFRERSE, B2 NB0RNF MK

Note: The power supply adopts an industrial-grade regulated power supply to ensure
that the voltage fluctuation is <£0.1V, simulating a stable power supply environment
in industrial sites; the load adopts a program-controlled loading method to maintain

the set load value in real time, avoiding the impact of load fluctuation on the test
results.

4.2 Mt &5 H (Test Equipment List)
ARWABRAFE TWARCENSHBENRRE, BHERURNEIEER S,
BRR&FEMNT:

This test uses high-precision test equipment that meets industrial standards to

ensure the accuracy and authority of the test data. The specific equipment list is as
follows:

& & &FR | Equipment R & IN4E | Equipment A1 / Purpose

Name Specifications

T fEAREmMRE / aEEnE (0- SV ES BT, AE
Industrial Servo Life Test  100kg-cm) . BEHRHE FERF, RULFRIERS
Bench # / Programmable load / Realize continuous load

9726
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SR E 46 / High and
Low Temperature Damp
Heat Chamber

B#RNG /
Electromagnetic Vibration
Table

S5 EHE L e / High
Precision Torque Sensor

A 4Ri0as / Angle

Encoder

HIEXKF 5 / Data

Acquisition System

TR 3 v Wi B PRA =

SHENZHEN XQPOWER TECHNOLOGY CO.,LTD

(0—100kg-cm), angle
closed-loop control

BESEE: -40C ~
+85°C; JBESEE!: 20%—
98%RH / Temperature
range: -40°C ~ +857C;
Humidity range: 20%—
98%RH

SESEE: 10-1000Hz;
Wizl FENL/IESZ RSN
/ Frequency range: 10—
1000Hz; Vibration mode:

Random/Sinusoidal
vibration

£272: 0-100kg:cm; ¥
& +£1%FS / Range: 0-

100kg-cm; Accuracy:
+1%FS

BE: £0.1°, NWEStHE:
0°-360° / Accuracy:
+0.1°; Measurement
range: 0°-360°

KSR 10 K/F>; T
EHICxSSE/

Sampling frequency: 10
times/second; Can record
multiple parameters
synchronously

10/26

operation and angle
reciprocating control of the
servo, simulating the actual
working state

BilEE. BHREERS TR
%, FRIER AN /
Simulate harsh industrial
environments such as high
temperature and damp heat,
and carry out environmental
durability tests

) TR BT TRENER
5, WiEReMIiikange Sl /
Simulate the vibration
environment during the
operation of industrial
equipment, and verify the
vibration resistance of the
servo

SERY MO Red s £ AR, 1ER
HE T L EUE / Real-time

monitor the output torque of
the servo and record torque
change data

BN EMBE. AEEE
—5M, EFRBEZWL/
Monitor the positioning
accuracy and angle
reciprocating consistency of
the servo, and record the
accuracy change

EZREMNAE. HE. B
. REBESEIE, £MEK
i 2% / Synchronously

collect data such as servo
angle, torque, current, and
surface temperature, and
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generate real-time curves

T RFRERIR mUEEE: 0-30V; &t ASYIRMEREMRS, BEH
Industrial-grade H%: 0-20A; f2EfE E R Eha i 45 8 / Provide
Regulated Power Supply  gr: +0.1V / Output stable power supply for the
voltage: 0-30V; Output servo to avoid the impact of
current: 0—20A; Voltage voltage fluctuation on the test
regulation accuracy: results
+0.1V
ZI5MRAY / Infrared MESEHE: -50C ~ KRNV REEE, HE
Thermometer +300°C; ¥ +0.5C/ F#HMXBE / Real-time monitor
Measurement range: - the surface temperature of the
50°C ~ +300°C; Accuracy: servo and check for
+0.5°C overheating risks

5. M ARE#E (Test Methodology)

5.1 MiXEmE (2000 /\pF9ER) (Test Profile (2000-
Hour Segmentation))

AR 2000 /N F AR A BRANK TR, EETWISHEFRIR, 74 MR
B, SMERNK. WX F4EER T inEZhirERTT, B EH @

T

This 2000-hour life test adopts a segmented test plan, carrying out tests in 4 stages

combined with the actual working conditions of industrial sites. The duration and test

conditions of each stage are strictly designed in accordance with industrial
accelerated aging standards. The specific test profile is as follows:

1. BEFMERHME (0-800 /b)) W TWREEMNSITHIE, 25CTHE.
50%RHIZE, fnEk 70%XUEHE, Mevlid 1Hz iR 7 0°-180°F Biza), Enk
EERESR TR THEMA A M. / Normal Temperature Rated Load Stage (0-
800 hours): Simulate the conventional operating environment of industrial equipment,
25°C normal temperature, 50%RH humidity, load 70% rated torque, the servo

performs 0°-180° reciprocating motion at 1Hz frequency, focusing on verifying the
basic durability of the product under conventional working conditions.

2. BRWAEK (800-1400 /h\ft) @ HINTWRESERETHE (WEEHSE. &

11/26
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BEAERL) |, 45CEIR. 50%RHIEE, REF70%XE B 1Hz X825, IIE
FmEL, BIFEENETHTE M, / High Temperature Durability Stage (800—
1400 hours): Simulate the high-temperature operating environment of industrial
equipment (such as high temperature in workshops and around equipment heat
dissipation), 45°C high temperature, 50%RH humidity, maintain 70% rated load and
1Hz reciprocating motion, accelerate product aging, and verify reliability under high-
temperature environment.

3. RAMEIREL (1400-1700 /)BY) @ REUSE TV IR (@056, #EZFEME) |
40CEE. 85%RH SR, MNE S0%FENHE, 1HZz EEizz), RiEFmEBHMRE
FMIEHEhEE /1. / Damp Heat Cycle Stage (1400-1700 hours): Simulate the
humid industrial environment (such as outdoor, humid workshop), 40°C high

temperature, 85%RH high humidity, load 50% rated torque, 1Hz reciprocating motion,
verify the product's sealing performance and resistance to damp heat corrosion.

4. PREDHRBRAEIAER (1700-2000 /\BY) - AR TR &R TR (AHAHE
AGV zfTRHI¥REN) . 25°CHEIE, &N 10-200Hz REMIREN, HNEk S0%FE 12k, fit
X 1.5Hz §5EEizs), KIS~ MR IR THFREM. / Vibration + Extreme
Cycle Stage (1700-2000 hours): Simulate the vibration working condition of
industrial equipment (such as vibration during the operation of robotic arms and
AGVs), 25°C normal temperature, superimpose 10-200Hz random vibration, load
50% rated torque, the servo performs high-frequency reciprocating motion at 1.5Hz,
verifying the stability of the product under extreme working conditions.

A BEMBRWRTERE, EEUR 1NN, SRIREZERSE, #TREMER
AN, IR EMEE ﬁ%ﬁﬂt
Note: After the test of each stage is completed, suspend the test for 1 hour. After the

servo returns to normal temperature, conduct a full performance calibration test and
record the changes of key performance parameters.

5.2 XA EfRAE (TIWZ) (Failure Criteria (Industrial
Grade))

SR TRyl T EHNKERAE, £4 XQ-89150D K97=FERL, AKMIREE LT
K FTE, HIME—BRRIHEZAE N R

With reference to the reliability test standards for industrial-grade servos and
combined with the product positioning of XQ-S9150D, the following failure criteria are

set for this test. The sample test is judged to be invalid if any of the following
conditions occur:

« EfBE: 5172000 /MEfE, EAORE>£1.5° (WHEEMBEE<:0.5°) ; /
Positioning Accuracy: After 2000 hours of operation, the positioning error > +1.5°
(initial positioning accuracy <+0.5°);

12/26
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. B BUEIAEEER > 15% (BD 2000 /NS < WSIER 85%) | /

Torque Output: The rated torque attenuation > 15% (that is, the torque after 2000
hours <85% of the initial value);

- IMRERE: MR ATE) > 0.25s/60° (#1940 78k & <0.18s/60°) ; /Response
Speed: Response time > 0.25s/60° (initial response speed <0.18s/60°);

© HUREM RREIOB. Fue. BkiE. SRS, HABRTE, FmEs
17, / Mechanical Structure: Gears have jamming, abnormal noise, tooth skipping,
pitting or tooth breakage; Bearings are severely worn, affecting operation;

M BAUERREHR (RERE>85C) | K&k, SHIERS. Mg, =
FHENEEHS (> #iEER 150%) ; / Electrical Performance: Motor/driver board
overheats (surface temperature > 85°C), burns out, or has short circuit, open circuit;
No-load current increases abnormally ( > 150% of the initial value);

wEMEE: BRNEE, FeAIREREK, #, HIEh. ERERE, /
Sealing Performance: After damp heat test, water or dust enters the servo interior,
resulting in corrosion, short circuit and other phenomena;

Hith: fefHBEIMESL. k2, AL EEFWKIEFES. / Others: The servo
has step loss, out of control, or cannot normally respond to control signals.

5.3 Hfl R MR

5.3 Data Acquisition Frequency

AT SERFIESRAEHLEE 2000 /N IsAT H I PEREAR AL, AN ECR A ok
A% + B IRHE” 7 SOR S, BMCREEIZR T

To fully and real-time record the performance changes of the servo
during 2000 hours of operation, this test adopts a real-time monitoring +

periodic calibration data acquisition method. The specific acquisition

frequencies are as follows:

SO

W ERE ARG, B 10 PREDRE - IKFENL ML #HAE. TIFE
M REREZ . EHEBEFECESAL, AR s dh £k, 7% B B 2h il

o

T

Real-time monitoring: The data acquisition system synchronously

13/26



XOPOWER VI 3 A SR A
SHENZHEN XQPOWER TECHNOLOGY CO.,LTD

collects key parameters (angle, torque, operating current, surface temperature,
supply voltage) every 10 seconds, generates real-time data curves, and

triggers automatic alarms for abnormal data.

7E IR -

B 100 NPT, R RENLEAT — IR PR R, B R A S
BUE A . W SO . BRSO SH, IR, X IS E S i
PEREZE R L »

Periodic calibration: Pause the test every 100 hours for a
full-performance calibration of the servo. Focus on core parameters:

positioning accuracy, rated torque, response speed, no-load current. Record

calibration data and analyze performance degradation against initial values.

BB

AP B CRIR . miR. @R k3l 4iR)a, 17— kamik e
W, CIEPIMRES RS A%, BRD o BAEREINE RN, AL

BIPEREMNG, DA R .

Phase testing: After each test phase (ambient temperature, high
temperature, humidity-heat, vibration), conduct a comprehensive
performance inspection, including mechanical structure check (gears,
bearings), electrical performance test (driver board, motor), and sealing

performance test. Record inspection results.

MR
5 GRE ST A TR R, DT . AL, AT
X (EH) .

Post-test inspection: Fully disassemble and inspect the 5 samples,

record wear and aging of each component, and analyze failure modes (if any).

14/26



XGPoOWER VRN 740 M B R B A PR A 7

SHENZHEN XQPOWER TECHNOLOGY CO.,LTD

6. WiAER

6.1 BELER

6.1 Overall Results

AR ILIEEL 5 & [FHEK XQ-89150D Febl, & & FE5ESHZ1T 2000 /)
I, Bt 4 10000 /N IF, R R A 42 BRI T AT, ol
Wr. TR, AR R R

This test selected 5 servos of the same batch, model XQ-S9150D. Each
sample ran continuously for 2000 hours, with a total test duration of 10,000

hours. The test was strictly executed per the predefined plan, with no

interruptions or equipment failures. Overall results are as follows:

AT H BNLRZF S

Test Item Result

DR o B i 56 ([FAHLREENLIEE

Number of samples 5 units (random sampling from the same batch)

A5 M 2000 /NI 1 &, EZTCHT

Slijr;g![(iao-:nit test 2000 hours/unit, continuous operation

ESARIUEVIREIS 10000 /NS

Total test duration 10,000 hours

R i HE 0%

Number of failed 0

samples

i % 100%

Pass rate 100%

T BE T I B P e S 35 <8%, IR TR AE (15%)
Key performance <8% for all samples, well below the failure threshold
degradation (15%)

U S FIRZS TN R R, BRI BURTICH B, R e
Mechanical No gear wear/jamming/skipping; no significant bearing
condition wear; sealing intact

AR AL, IR # . o, R, mEARRE, TR

Electrical condition

BN
No overheating/faults in motor/driver board; stable
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AT H BEgR

current/voltage, no abnormal fluctuations

ZO 4518 XQ-89150D FEALTE 2000 /N ZE 42 Tolk Tl ik, RIBLH L
SR APEMR 2, TR KRR, e 42 TR 25K
Key conclusion: The XQ-XQ-S9150D servo demonstrated excellent

durability and stability during 2000 hours of continuous industrial operation,

with zero failures. It fully meets industrial- grade long- life requirements.

6.2 XEEPERETERXT L (2000h vs 45D

6.2 Key Performance Degradation Comparison (2000h vs. Initial)

ARMAEEL 5 G HF 8 s, X HAIEEIRES S 2000 N iEAT A )
REETERESHL AT TERERERG O, BAREdEn T Crl B3R SOy sl B -

)

This test uses the average data of 5 samples to compare key
performance parameters between the initial state and after 2000 hours of
operation, analyzing performance degradation. Detailed data (replaceable

with actual measurements) are as follows:

PISEFHE 2000 /M)
(ER-Z =1 (568 PHE G FRE RUBIE WASR

.9 SFED
- Avg. after : .
Performance Initial Avg. 2000h (5 Degradation Failure Conclusion
Indicator (5 samples) Rate Threshold
samples)

5E A BE +0.5° +0.8° 6.0% >+1.5° B
Positioning o o o o
Accuracy ,e.g., 0.5° e.qg.,hx0.8° e.g.,60% >x1.5 Pass
e . RN

(@84V) 50.0kgcm 46.2kg-cm 7.6% >15% S
Rated Torque _ e.g., o o
(@8.4V) 50.0kg-cm 46 2kg-cm eg., 7.6% >15% Pass
u@&iﬁg ) o (o) o A

(@8.4V) 0.14s/60 0.15s/60 7.1% >0.25s/60° &%
Response g 145/60°  0.15s/60°  7.1%] >0.25s/60° Pass
Speed
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VIGEFME 2000 /NS
PRE TR (568 FHE (5 FEX RUE TG R

D) M)

(@8.4V)
3 R o >HIMEE o
(@8.4V) 120mA 135mA 12.5% 150% s
No-load 0
Current 120mA 135mA 12.5% ;}t?:/’o" Pass
(@8.4V)

NI=| N==o
;%M¢H(”ﬁsgc 42°C 10.5% ~85C &%
Surface
;?S”;p(fel:ﬁ‘t”re 38°C 42°C 10.5% >85C Pass
load)

e FCRITHE AR = (WIUETE-2000 /NS / #HIUEMHE x100%; BTl
FE i PR REZE PRSI R AE 8% LA, AR T TV BIE, MEReAsE kR I
Pt

Note: Degradation rate = (Initial value — Value after 2000h) / Initial value

x 100%. All samples show degradation <8%, well below industrial failure

thresholds, indicating excellent stability.

6.3 RYMER T

6.3 Failure Mode Analysis

A% 2000 /NP, 5 GRS R HBUR UG DL, IS AE X Pl
P T MR A, BRI rbRe . WRIDAS . ORIl ISR, W
LERRPIRES, HAR i T

During the 2000-hour test, none of the 5 samples failed. Post-test, all
units were fully disassembled and inspected, focusing on gears, magnetic

encoder, brushless motor, driver board, and sealing structure. Detailed

analysis:
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WA AN eERm AR A A, TTA . CH BB, RS
IR E RGO, S IRIFHIAGME S RGBSR T T IR JC W A, To 7 A
AN W BD AT 4k ks 4T, SRR T ooR Ak U5 F8 4 S Y B M . Gear assembly:
All-metal reinforced steel gear set shows no pitting, broken teeth, or
significant wear. Meshing clearance remains unchanged, maintaining initial

precision. Grease loss is minimal; no additional lubrication is needed.

Confirms high wear resistance.

Migmihas: THEAER . TIEBIIR, 360° AL EALER, 155k Hmis
€, TR RIEEN: SEGARASALL, BmAD S IO, MRA
BT T KT R e g Al A4y . Magnetic encoder: No contact wear or drift;
accurate 360° dead- zone-free positioning; stable signal transmission, no step

loss or runaway. Unlike traditional potentiometers, the non-contact design

fundamentally improves long-term stability and lifespan.

' TR AL TCHEBIER . i ki, HEVZLB LM, BRSNS, ZdH
PTG AR WML T TR, @170y, LR, 5, Uk 7.8
Jal B AL B K 7 fy At A . Brushless motor: No brush wear or commutation

sparks; no overheating/burnout in windings; winding resistance stable.
Rotor/stator corrosion-free, smooth operation with no jamming or abnormal

noise. Confirms long- life advantage.

Wtk : RAZE TR, SR BAME TS, TR, Jok g ik,
IXFh g TAERE, M. HIEEGREHE, TREE3, BRI Kiiieis
1T . Driver board: Military- grade components; no bulging, corrosion, or short

circuits under high temperature/humidity. Stable drive circuit with precise

current/voltage control, ensuring long-term reliable operation.

TR AR IPT B St AR BRGNS, RISt K. ik,
HLEEAR . FEAL. RIS BHEIRMIs . e, #EER IR R 1T,
AEREIE . 240 TAL3A5E . Sealing structure: Effective IP67 protection.
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After humidity- heat testing, no water/dust ingress; circuit board, motor, and
gears show no corrosion. Sealant intact and non-aged; maintains good

sealing for humid/dusty industrial environments.

6.4 HFaiEH (ETInEEHET)

6.4 Lifespan Estimation (Accelerated Aging Model)

T AR 2000 /N AN I IE 2 A s, R EAT R A AR A,
g8 T SEbriz sy T CRFEAAER. A , 5 XQ-BLS9150D AEHLK]
KPR A, BARHESL A R UT

Based on 2000 hours of combined-stress accelerated aging test data,
using the Weibull distribution model and real-world industrial operating

conditions (varying load/temperature), the service life of the XQ-BLS9150D

servo is estimated as follows:

PR T TOL (25°CH IR 50% HUE 13, FEK 8 /MNELLIZLT) « R
MTBF C-F¥)Jetfsi [|]) 28000 /M, & SEbrfi HEIRY 5-8 4 (GZHE4E
2000 /N iz 4T} [E] 115 ) . Standard industrial conditions (25°C, 50% rated
load, 8h/day continuous operation): Estimated MTBF =8,000 hours, equivalent

to 5-8 years of service life (at 2,000 hours/year).

WA TR (45C . 70% FiE . HE 8 MHELHET) - B
MTBF24000 /N, 4 & SEBRfi FIAE IR 2—4 45, 50 2 Tk s & K IE 1T
3K . Heavy-load high-temperature conditions (45°C, 70% rated load, 8h/day):
Estimated MTBF 24,000 hours, equivalent to 2-4 vyears, still meeting

long-term industrial requirements.

P PR T (PRzh + B + mAEE . 50% #iE 7#) « #EH MTBF22500 /)
IF, AT 2 A AR PR T4 N R € 81T 7K« Extreme conditions (vibration +
humidity- heat + high-frequency reciprocation, 50% rated load): Estimated

MTBF 22,500 hours, suitable for short-term extreme- condition operation.
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4510 XQ-S9150D Y bl i S b fd FH 73 oz B i A7 oy (2000 /M), AT
RIEAE T30 Tk, FaEigqT 2-8 4, 5e4imh & Tl g v & ] FE 1
KA B 76 K
Conclusion: The XQ-S9150D servo’s actual service life far exceeds its
design life (2,000 hours). It can operate reliably for 2—8 years under different

industrial conditions, fully meeting high-reliability and long-life requirements

for industrial equipment.

7. SRS MAEN

7. Conclusion & Recommendations
7.1 Mk 2518

7.1 Test Conclusions
FEF AR 2000 /NS DMK 5 dp il ) A T 0HE , 45 SRR IR b, 15
H L A DZE 18

Based on comprehensive data from the 2000- hour industrial life test and

post-test disassembly analysis, the core conclusions are:

e XQ-S9150D VT MEHUIGFIEE 2000 /i LR arillil, 5 G4
AR MBI R 100%, RV RERE IR HIE<8%, Tk T T
b 2R R, 3K B I TV K TF a AL N LR . The XQ-S9150D
industrial brushless servo successfully passed 2000 hours of
continuous life testing: 0 failures, 100% pass rate, key performance
degradation <8% (well below industrial thresholds), meeting and

exceeding industrial long- life servo standards.

o PRI BRI + TR + & &R + P67 B 41
SV, R T SN A ERE . R S. Ak, A
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Z" AT S, KIE TR E L+ . The integrated design
(magnetic encoder + brushless motor + all- metal reinforced gears +
IP67 sealing) eliminates traditional servo pain points: potentiometer

drift, fragile gears, short lifespan, poor sealing. Delivers excellent

long- term stability.

o TR, M. R, RSNFEES T TH T HRREEEIT,
AR A HLBR R, &R 205 TS, Al SEMEIE 2 Tl g3
H % 3k . Stable operation under combined industrial conditions

(ambient/high temperature, humidity-heat, vibration) with no
electrical/mechanical faults. Adapts to harsh industrial environments,

meeting industrial- grade reliability requirements.

o GIFaniES, FPARAEARTE T T MTBF28000 /M, Al & Tl
Bk 5-8 FHIKWIZITHR R, BEWE NE 7 & B & Al SE VR IZ AT 1R A
O, PBEILE & %Y A . Lifespan estimation: MTBF =8,000
hours under standard industrial conditions, supporting 5-8 years of

long-term operation. Provides core reliability for customer equipment

and reduces maintenance costs.

7.2 i RS

7.2 Recommended Applications

o 54 XQ-S9150D AEALIIIGR K IR SRR bE, HEFE LU Tl 5k
Jelk Iz, AT IR RIERER KA. SRR OIS

. Based on test performance and product features, the XQ-S9150D

servo is recommended for the following industrial scenarios to leverage its

heavy-load, long- life, high-reliability advantages:
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o  HAPLME. ZHITIREYG: EREH. SMEEEIFTER, K
Mis AT oM, FEC4EP 42 . Heavy-duty robotic arms, multi- axis
industrial platforms: Suits heavy-load, high-frequency reciprocation;

trouble-free long-term operation, reduced maintenance.

o HEEMLEENA. REFENLHLEE N : IP67 SBi4 &2, AIfEMIE. 24,
B R RaEistT, #BEfEk 2 4. EOD robots, special-operation
robots: IP67 high protection; stable in humid/dusty/complex

environments, ensuring operational safety.

e  KAEANE. TAM. Tolk AGV: FiiEzsh. KA. KIhFE, ERK
WhEsis TR R, RIPRF LM S SN, Large UGVs, USVs,
industrial AGVs: Vibration-resistant, low heat, low power; supports

long-term continuous operation, improving endurance and reliability.

o TWEHRG. HIMNWAEEIITIN . SREEA. SR,
KR B BT, BORAE 720K . Industrial heavy-duty pan-tilts,
automated production line actuators: High- precision positioning, high

torque; stable long-term operation, ensuring production efficiency.

o ATEE. Y TAEH A ERMEIENE . KM, IR 4E
WA, &R ANE SF Lk 5 . High-reliability, maintenance-free
industrial control equipment: No frequent lubrication/calibration;

reduces maintenance costs, suitable for unattended industrial sites.

7.3 EREW

7.3 Usage Recommendations
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o NN KIE XQ-S9150D MEHLHI K AR A L%, SEAC™ S FH A i, 45
BB s, 25t DA A

« To maximize the XQ-S9150D servo’s long-life advantages and

extend service life, based on test data:

o TaERIRE: M TIEMEST0% BUE M, B NEisT, Ta
RBEAR AR . ML, LKA %@ . Load control: Operate at

<70% rated torque; avoid continuous full-load operation to reduce

gear/motor wear and extend life.

o EREEFEGI: ENAE-20C+60°CHET MEH], #BARKMILT 70CLL B
i B -30°C DL AR IR A, Bk # B A . B RE T B
Environmental control: Operate at -20°C+60°C; avoid prolonged
exposure to >70°C or <-30°C to prevent seal aging and motor

performance degradation.

o MEER: fL/ERA 74-84V REHUEMH, @A EESE X
(=20.1V) , BiiEgKEhH . HALHIA . Power supply: Use regulated

7.4-8.4V power; keep voltage fluctuation <£0.1V to avoid driver/motor

damage.

o WEIPEW: PN R4EYT, 2000 /NN T TFEETE . RO K HAfE
g G@it 2000 /Mt wl @ ke A e TEIE 1S oL, #EFAN R & AR
woolE Maintenance:  Maintenance-free  design; no

lubrication/calibration required within 2000 hours. After 2000 hours,
periodically check gear lubrication and replenish specialized grease

as needed.
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o REGFE: WIMEEANEHNZ BRI Wi, #hOR AR, Pk
PN FE NI B % O R TUR, Bk IP6T BidrPERE.
Installation: Avoid severe impact/collision during installation; ensure

secure mounting to prevent vibration-induced internal loosening.

Protect sealing interfaces to maintain IP67 performance.

8. =z
8. Appendix
o B A MR EGEIC SRR (B 100 /N

Appendix A: Raw Test Data Log (every 100 hours)

. (UL LN Bl stk a4 SEprill {8515, 4 100 /N
ﬁii%*gkk’ ;i 20 ﬂii&yg)

e (Note: Template for data logging; fill with actual measurements,

record every 100 hours, total 20 sets)

MINGE  EE - ORME

AR BeR AR Bied B m B

K Hme B 5 (kg o o~ WIS R
(h) 9150D (+*) -cm) S/60° (mA  (C
) ) )
Test  Sampl Posito . . Respon l;lé)-lo Surfac
) ning se Environ
Time No.91 Acoura Torque Speed Curre Tgmp. ment Remarks
M) 5op oy (xsy (K€M (ggoey Nt Rise
(mA)  (C)
0 ., . [AFHR 160 0.18 50 mA .~ 25C, R
kg. /60° ;
5 a1 1] gcm  sec 45C 50%RH VIGE R
charact 0.18sec/6 Initial
0 er 160kg.cm s ©°%° 50 mA o~ 25°C o
0 L)
(nitial) S recogni 20 5oyRH calioratio
tion
0.18sec/6 o Initial
" actua ' i calibratio
8nltlal) S2 [actual] e o o 52C gg"/SRH librati
n
8 S2  [actual] '7OKOoM 0.18sec6 SOMA - 50c o5ec, il
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et s et mem B0 TEL AT

N V=]
K oms m kg o BB sy an
(h) 9150D (*°) -cm)
) ) )
(Initial) 50%RH calibratio
n
Initial
10 155kg.cm 0;18560/6 50 mA . 25°C, : .
(Initial) S2 [actual] 0 40C 50%RH ﬁallbratlo
oo b g B pgsr prgse DV RS ase,
UUOUNE] ] B @ g S0%RH
Initial
50 155kg.cm 0,185/ 5o A 25°C al
0 )
nita (s
(Initial) S2 [actual] 40°C 50%RH ﬁallbratlo
. Initial
200(Init 155kg.cm 0,18%€%0 5o A 25°C, al
ial) S2 [actual] 0 40C 50%RH ﬁaMxmm
. Initial
300(Init 155kg.cm 0;185¢/6 50 A -~ 25°C, o
ial) S2 [actual] 0 40°C 50%RH ﬁaMwmm
0.18sec/6 0
v o 168kg.cm (; 50 mA . 257C, S 3b £
2000 £ 5 [actual] 40°C 50%RH MR R
2000 S5 [actual] 'PEOOM g o0 S0mA 4o 25°C, Ifﬁf lete
50%RH °F

B> B: 2000 /PR RESH AR 10 T 2k
Appendix B: 2000- Hour Performance Trend Curves

(Bl DU ORI b4, mIE AN SERR IR AE o i 2k B 38, @i E & BUT 4 B4
(Note: Placeholder for charts; insert actual test curves, recommended 4 types)
SENLRE AL 2k . REARFR AR (0-2000h) , PALkRAEMFERE (2°) , B 5
B 1 i RS AR B
Positioning accuracy trend: X=time (0-2000h), Y=accuracy (z°); shows trends for 5
samples.

BUE AR M 2R B ARAR AR K (0-2000h) , AR NEEHIHE (kg-cm) , &
7N 5 G FE R IR S DR 5

Rated torque trend: X=time (0—2000h), Y=torque (kg-cm); shows degradation for 5
samples.

RIMGRERM M2 BARPR IR K (0-2000h) , HALFRAKTRE (25°C) , R
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Surface temperature trend: X=time (0—2000h), Y=temperature (25°C); shows changes
across phases.

TR Z: BEARER AR (0-2000h) , HABAR AT EBR (B0mA) , JER
R AR S

No- load current trend: X=time (0—2000h), Y=current (50mA); shows current variation.
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